


Cmgga o /0T

. . : ) .. . !’é ?
. ,f;;%, " UNITED STATES ENVIRONMENTAL PROTECTION AGENCY \\( ﬁ Vi
{% % : © 'WASHINGTON, D.C. 20460 _ ,

DEC 14 ]998 ' PREVENTION, PESTICIDES AND
. TOXIC SUBSTANCES
Mr. John J. Wrubel o
Product Registration Manager
" U.S. Plant Regulatory Affairs
American Cyanamid Company
Agricultural Products Research Division
P.O. Box 400 2 -
Princeton, NJ 08543-0400

. Dear Mr. Wrubel:

Enclosed is a copy of the Hazard Identification Assessment Review Committee’s :
(HIARC'’s) report concerning the evaluation of the rat acute oral neurotoxicity study for terbufos, -
which was submitted by you during the 60-day comment period for the chemical. In addition,
‘enclosed is a copy of EPA’s review of the terbufos rat acute oral neurotoxicity study. Boththese -
documents are being placed in the terbufos open docket. . v

7 HIARC recommendations include that Amgfican Cyanamid generate an acute oral
toxicity study in dogs and that a protocol be submitted to EPA for review prior to study
" commencement. Please submit a response that indicates (1) the company’s decision on whether
this study will be.conducted; (2) if the study will be conducted, the date by which a protocol will
be submitted to the Agency for review; and (3) an estimate (in months) of the length of timeto
conduct and submit the study (from study commencement to Agency submission). -
. . ¥ .
~ We are interested in including this information as part of the Agency’s risk management
proposal for terbufos. Consequently, your response needs to be submitted by no later than 10
- working days following the receipt of this letter. Please contact Pam Noyes at (703) 308-8179
- with any questions. - - .

| Sincerely;

/
'

Robert McNally, Chief

Special Review Branch

Special Review and
Releglsu'atxon Division

Recyoledecyoclable « Prinied wth Vegetable Ofl Based inks on 100% Recycled Paper (40% Postooneumar)
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" OFFICE OF
PESTICIDES
. . ) TOXIC SUBSTANCES
Date: November 23, 1998 ‘

MEMORANDUM
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TO: William). Hazel, PhD.
Rzreg:smtxon BnnchllHBD(7509C)

FROM: EhubethMéndu. '
- Toxicologist = ‘ -
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THROUGH: - Mic

HIARC recommends that an acute oral toxicity study be conducted indogs. Thisstudy,
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NOV . 6 1998 012965
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o : ° PREVENTION, PESTICIDES AND
. o . ‘ : TOXIC SUBSTANCES

Date: November 5, 1998 »

MEMORANDUM

"' SUBJECT: . Terbufos: Review of an Acute Oral Neurotoxicity Study inRat. -

DP BARCODE:D250353 _ ~ MISSION CODE:S550251
* P.C. CODE:105001 - .. MRID 44672003
 TO:. P Noyes/R.McNally PM60

Special Review and Reregistration Division (7508W) =

FROM:  Elizabeth Méndez, Ph.D. m/‘ ﬂ :
. Toxicologist - - 724 .
Reregistration Branch VHED. (7509C)

. THROUGH: Whang Phang, Ph.D.. /{ /V’[,f
<. Branch Senior Scientist - a .\a

_ Reregistration Branch VHED (7509C)

A The reglstrant,Amencan Cyanimi:d Compahy, submlttcd anacute Qral nemoto'xicitj study in rats.
- This study has been reviewed and a DER for this study is attached. The citation of this study and
" - the conclusion of the review are presented below: R ‘ :

- Mandella, RC.(1998). An Acute Neurotokicity Study with AC 92100 in the Rat via Oral Gavage
.7 . Administration. Huntingdon Life Sciences. Study No. 98-4525 and 97-4517. October 7,

1998. MRID No. 44672003. Unpublished.

In an acute oral neurotoxicity study (MRID No.-44672003) 5 groups of 7 week old Sprague-

‘Dawley CD® rats (20/sex/group) were given a single oral dose (by gavage) of Terbufos,
. 89.7% a.i., in corn oil at doses of 0, 0.15, 0.30, and 0.90 mg/kg of body weight. Before the

initiation of the main study, an additional 10 females were exposed to 0.90 mg/kg of
- Terbufos to determine survivability (satellite study). -

Clinical lsigns such as ano-genital stains, oral stams, lethargy, redﬁced defecation and food
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. ‘ R T 2 5 ’
S | o 7 aj /Lt
R . . . s Co . i i

s ;
R




" R T i
B e T

eonsumptxon were observed in females treated with 0. 90 mg/kg of the test substance (main
study and satellite study) A red exudate from the eye was reported in one male treated at the
"0.30 mg/kg dose level.  These symptoms did not persist beyond day 5 of the study. ‘One
female treated at the 0. 90 mg/kg dose level died 5.5 hours after treatment thh the test article.
No other mortalmes were reported durmg the test penod
The first indication of a compound-related effect (mloms) detected by the FOB was reported
. at the 0.3 mg/kg and 0.90 mg/kg doses approxlmately 6 hours after exposure to the test
. substance in both males and females. In addition to miosis, females at the 0.90 mg/kg dose
‘level showed evidence of excessive “salivation, lacrimation, ataxia, stupor, soiled coat,
 decreased forelimb strength, slightly impaired locomotion;, and tremors. Theése symptoms -
resolved within the first week after treatment thh the testarticle and were no longer evxdent
at the Day 7 observatlon period. : \

Ten ammals/sex/dose were tested for plasma, erythrocyte, and bram cholmesterase actmty
(PChE, RChE, and BChE, respectively). Significant cholinesterase inhibition was reported
in both males and females at the 0.30 mg/kg and 0. 90 mg/kg doses

Gross necropsy exammatton and lnstopathology testmg of ammals that were euthamzed at
the end of the study revealed no compound-related abnormalmes

" Under the conditions of this study, the NOAEL for acute neurotoxxcxty ‘and plasma
cholinesterase inhibition is 0.15 mg/kg/day Given the findings of the FOB testmg and
cholmesterase mhlbltton, the LOAEL i is estabhshed at 0.30 mg/kg/day. .

* This study is acceptable and satxsﬁes the guxdelme requn‘ements for an acute- oral
}neurotoxmty study (81-8) in the rat .

EL
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Acute Oral Neurotoxicity Study (81-8)
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' EPA Reviewer: Ehzabeth Méndez, Ph.D.C__ .

/f/?ﬂ’ '

RRBI/HED (7509C) * 01 SR
EPA Secondary Reviewer: Whang Phang, Ph. D Q 9 6 5
RRBI/HED (1509C) - u} "/ d/'r?
DATA EVALUATION RECORD
‘ IQDY j!j!l_’ Acute Oral Neurotoxicity - RAT

OPPTS 870.6200 [§81-8]

DP BARCODE: -D250353 . : ' ' SUBMISSION CODE: 550251
PC CODE: 105001 - . MRID NO: 44672003

TEST MATERIAL (PURIT !) Terbufos (89 7% a.i.)
s YNONYMS: AC92100 ’

. CITATION Mandella, R.C. (1998) An Acute Neurotoxicity Study with AC92100 in the Rat via Oral
' Gavage Administration. Huntingdon Life Sciences. Study No. 98-4525 and 97-4517.
,October 7, 1998 MRID No 44672003 Unpubhshed . -

,’,

s

’SPON'SOR: rAmencan Cyanimid Company: 2"~

EXECUTIVE SUMMARY: In an acute oral neurotoxicity-study (MRID No. 44672003) 5 groups of 7 week
old Sprague-Dawley CD® rats (20/sex/group) were given a single oral dose (by gavage) of Terbufos, 89.7%
* ad., in corn oil at doses of 0, 0.15, 0.30, and 0.90 mg/kg of body weight. Before the initiation of the main

. study, an-additional 10 females were exposed to 0.90 mg/kg of Terbufos to determme survwabxllty (satelhte ’
- study)- .

Clxmcal signs such as ano-gemtal stains, oral stains, lethargy, reduced defecatlon and food consumption
- were observed in females treated with 0.90 mg/kg of the test substance (main study and satellite study). A

- red exudate from the eye was reported in one male treated at the 0.30 mg/kg dose level. These symptoms -
did not persist beyond day § of the study. One female treated at the 0.90 mg/kg dose level died 5.5 hours
after treatment thh the test article. No other mortahtnes were reported durmg the test pened )

" The first mdlcatxon of a compound-related effect (mlosrs) detected by the FOB was reported at the 0.3 mg/kg

. and 0.90 mg/kg doses approximately 6 hours after exposure to the test substance in both males and females.

* In addition to miosis, females at the 0.90 mg/kg dose level showed evidence of excessivé salivation,
lacrimation, ataxia, stupor, soiled coat, decreased forelimb strength, slightly impaired locomotion, and *

- tremors. These symptoms resolved within the first week after treatment with the test article and were no

longer evident at the Day 7 observatlon penod



) Terbufos T - - . - . _ Aeute Oral Neurotoxlclty Study (81-8)

. Ten ammals/sex/dose were tested for plasma, erythrocyte, and brain cholinesterase acthty (PChE, RChE,
“and BChE, respectively). Significant cholinesterase mhlbmon was reported in both males and females at the
0.30 mg/kg and 0.90 mg/kg doses :

‘Gross necropsy examination and hxstopathology testmg of ammals that were euthamzed at the end of the
' study revealed no compound-related abnormalmes

Under the conditions of tlus study, the NOAEL for acute neurotoxrcxty and plasma cholinesterase mhxbmon
is 0.15 mg/kg/day. Given the findings of the FOB testmg and cholinesterase mhtbltton, the LOAEL is
_established at 0. 30 mg/kg/day

This study is aeceptable and sattsﬁes the guideline requxrements for an acute oral neurotoxncnty study (81-8) in
‘the rat. . - -

COMPLI NCE Slgned and dated GLP, Quallty Assurance and Data Conﬁdentlallty statements were
provided. _

1. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: AC 92100
. Description: Colorless to pale yellow hqu:d with a mercaptan-ltke odor
Lot #: AC 9429-26
’ Punty 89.7% a.i.

Preparation and Stabnltg of Test §ﬁb§tance in Vehicle: The dosing suspensnons were
 prepared once and used in staggered dosing over a 4-day period. The stability of the
substance in the vehicle was tested in the pilot acute neurotoxicity study (Huntingdon
-~ Life Sciences Study No. 97-4517; American cyariamid Protocol No. 971-97-131).
' Dosing suspensions were stored under refrigeration. Analysis to confirm homogeneity
‘'of the dosing suspensions were performed at dose levels (0 15 mg/kg and 1.2 mg/kg) that
',ranged the dose levels used in this smdy

-2 Vehlcle Com 011

3 Test ammals Spectes Rat
: . Strain: Albino rats (Outbred) VAF/Plus® '
‘ CD® (Sprague-Dawley derwed) [Crl:CD® (SD) IGS BR]
Age at dosing: 7 weeks .
- Weight at dosing: Males: 184 - 251 g o
- Females: 145-199 g ' ’
- :Source Charles River Laboratories
" Acclimation Period: approximately 2 weeks
- Diet: Certified Rodent Diet # 5002 ad libitum except during fast prior to
" dosing and euthanasia. -
Water: Tap water ad Isztum

2

¥
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Environmental Conditions:  Temperature: 20 - 23°C
"+ Humidity: 50 - 79%
_Photoperiod: 12 hour light/dark cycle

B. STUDY DESIGN AND METHODS |
1. In life dates - sta!rt'June'237140r5 1998 end: June 16,17,18, or 19,1998

2. Animal assxggment and treatment Animals were assxgned to the test groups noted in
Table 1. Rats were given a single dose of the test substance by gavage at a rate of 5 mL/kg
and at doses of 0.15, 0.30, and 0.90 mg/kg. Thesé dosages were selected based on the
results of a pilot study (Study No. 97-4517)w:th 'AC 92100 conducted’ at the Testing ,
Facnhty Terbufos was administered via gavage at the dose levels of 0.025, 0.05, 0.15, 0.40,
1.2, and 1.6 mg/kg for males, and 0.025, 0.05, 0.15, 0.30, 0. 90, and 1.2 mg/kg for females..

- This one-day study (6 hour duration) was conducted in February 1998 and showed that a

_ dose of 0.9 mg/kg would exhibit evidence of neurotoxicity while a low dose of 0.15 mg/ke

" would produce no effect. The mid-dose was chosen to produce intermediate effects. The
report also noted that prior to the initiation of the study a group of 10 females were treated
with 0.90 mg/kg to ensure that no excessnve mortallty would result from treatment with the
test article at this dose level. :

TABLE l Doses and T&stm Anlmals Treated mth Terbufos

Number of Animals

. Dose Animals FOB & Motor Cholmesterase .o :
- (me/kz) _Treated- > Activity Activity .. | Neuropathology
i g : ,;~ Evaluatlon - Evaluation :
clol ¢ el o1 g

| Vehicle 2‘5 20! 101 10 101 10 s
|| Control (0) R S I . '

015--- |20]20] 10 | 10 | 10 | 10 | .5
030 20|20 10 | 107} 10| 10| s
’ 10 .10 |10 | 10 |

. o" Males, = Females

3. EOB and Motor Activity Testmg - Functlonal Observatlonal Battery (FOB) testmg was
. - performed before dosing, approximately 6 hours after dosing (time of peak effect),and -
R subsequently at days 8 and 15 of the study The FOB oons:sted of fhe followmg parts:

-a. Home cage obscrvatmns posture vocalization and palpebral closure.
b.- Handling evaluations - reactivity to general stimuli; autonomic compound-
related effects (lacrimation, salivation, crusty deposit around the eyes, etc.).
c. Open Field Evaluations - gait, convulsions, tremors, defecation and urination
’ coum, arousal levels, plloerecnon, exophthalmla, etc.

-~

. o, . X : 4; ,f,,,.
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d. Reﬂex/Physnologlc Observations - reﬂex assessments grlp Strength, landing foot
splay, air righting ability, and body welght _

Motor actmty was determined by testmg animals individually for 60 minutes usmg an

_ automated Photobeam.Activity System. Each 60 minute test session was divided into 12
© consecutive 5 mmutes mtervals according to Schulze 3 method

llmcal Pathologx Cholmesterase Actmg easurements Ten animals/sex/dose (not
subjected to behavioral observations) were used for cholinesterase activity testing 6 hours

after treatment with the test article {(time of peak effect). They were tested for plasma and
erythrocyte cholinesterase activity levels immediately followed by collection of brain tissue
for determination of brain cholinesterase activity (BChE)'. Blood (0.5 mL) was collected
via venipuncture of the orbital sinus after animals were anesthetized with CO,/O,. Samples -
for PCHE and RChE were also collected from animals subjected to neurobehavioral
evaluations (10/sex/dose) on Day 8 and Day 15 (5/sex/dose)>. Blood collection on day 15
of the study was followed by terminal sacrifice and colléction of brain tissue for BChE
determination. Cholmesterase actwrty was measured accordmg to a modified Ellman
reference method. - _

- 5. Sacnfice and Pathology - Ten ammals/sex/dose (including 5 animals/sex/dose allocated

for perfusion fixation and tissue collection) were sacrificed after the last test session (day
15) A gross pathology examination was performed on all animals except those sacrificed on

Day 1 for BChE determinations. The necropsies involved an examination of all orifices and

external surfaces, external surfeces of the brain and spinal cord, and body cavities. Animals
that were not designated for tissue collection (15 animals/sex/dose) were sacrificed by an
overdose of inhaled carbon monoxide. -Tissue collected for further examination was

_ obtained from rats anesthetized with ,’sbdihm pentobarbital and euthanized by transcardial

perfusion with phosphate-buffered saline followed by 1% glutaraldehyde and 4%

' paraformaldehyde in the same buffer

The bram, eyes (mcludmg optical nerve and retma), spinal cord, sciatic nerve, , tibial nerve, _ .
sural nerve, trigeminal ganglia, dorsal root ganglia (from C; to C;and L, to L,), dorsal root
fibers (from C, to C;and L, to L,), and ventral root fibers (from C;toCsandL; to L),

were subjected to a hxstopathology examination. Peripheral nerves, tngemmal ganglla,

~ dorsal root ganglia, and dorsal and ventral root fibers were prepared for microscopic

examination by embeddmg in glycol methacrylate and sectioning at approximately 2 um.
These tissues were stained with toluidine blue. All other tissues, including the brain and -

A - spinal cord, were embedded in paraffin and sectioned at approximately 5-6 pm. Sectxons
“were then stained with hematoxyhn and eosm, Luxol Fast Blue and Sevner-Munger stams

‘ 6 §tat:st1cal Analysn -

a Mgltlgle Groug Analysis - Stanstlcal evaluauons of equahty’ of means were
performed using the one way ANOVA method, followed by a multiple comparison -

! PChE Plasma cholinesterase act:vrty, RChE Erythrocyte cholmesterase actwuy, BChE =
Bram cholinesterase activity.

2 Blood collect:ons on days 8 and 15 were done aﬁer behavxoral observations were completed
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procedure if needed. Initially, Bartlett’s test’ was used to determine if groups had
equal variance. If they did, a pararhetric procedure was used (one way ANOVA ~
using the F distribution) to assess significance. If significant differences among the
means were determined, the Dunnet’s test was used to ascertain which means were
significantly different from the control. If the variances were not equal, a non-
parametric procedure for testing equality of means was used (Kruskal-Wallis test).
If differences were determined, the Dunn’s summed rank test was used to

_ determine which treatments were different from the control. '

A statistical test for trend in the dose levels was also undertaken. In the cases of
equal variance, standard regression methods with a test for trend and lack of fit was

~used. Ifvariances were not equal, the Jonckheere’s test for monatic trend was
performed.* e . B "

otor Activity Counts - Since the motor activity counts were performed in 12

consecutive 5 minute intervals, the set of counts gave a “profile” of an animal’s

* motor activity. These intervals were then compared within each study period using
a multivariate model to determine the profiles from different groups had the same

- shape (parallel hypothesis). If that was the case, active-treatment groups were
compared with control in terms of total motor activity (level hypothesis). The

- *_parallel hypothesis was tested by the Wilks’ Lambda method. The level hypothesis,

on thie other hand, was tested by a two-way ANOVA. This was at times followed
by the Dunnett’s t test to find groups that wére different from controls. The Blom
inverse normal transformation was applied to achieve normality of the residuals
from the multivariate model when-p <0.01 for the Shapiro-Wilk test.*

o

A. PHYSICAL OBSERVATION§ AND MORTALITY o
- No compound-related effects were seen in males at any dose level. The red exudate from -

-the eye observed in 1 male at the 0.30 mg/kg dose is considered incidental due to the limited
" number of animals exhibiting the condition. Clinical signs were observed in females treated with

0.90 mg/kg  main study and satellite study) . Symptoms included ano-genital staining, oral
staining, lacrimation, excessive salivation, lethargy, tremors of paws, fasciculations, decreased

_ defecation, and decreased food intake as shown in Table 2. The decrease in fecal output may be
 correlated to a decrease in food intake. - One female treated with the high dose (0.90 mg/kg) was

_ found dead 5.5 hours after treatment with the test article. .

; . I
s . : . . . ’

3 Conducted at the 1%, two-sided risk level. S ot

4 With the exception of Bartlett’s test, all statistical tests were co;lducted at the 5% and 1%, two-
_ sided risk level. Ce . . '

5 All other statistical analysis was considered significant at the p =0.05 level.

.5.
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* Terbufos o ‘ : . " Acute Oral Neurotoxicity Study (81-8)

TABLE 2. Clinieal Signs and Mortality

“ Vehicle a5 | ) ' 090(Satelhte Study)"‘
o»* : ' .

¢ e

| Dead | 0] 0
| Redexudate |. 0 | 0 | 0
~Jj from the eye |

| Ano-geni;al.
‘§  staining

| Oral staining -

| Lacrimation

.Excessive
salivation

‘Lethargy

| Tremors
. (forepaws and
hindpaws)

¥ Fasciculations |

| Decreased
| Defecations -

| _Decreased

*20 rats/sex/dose were observed on day 1 of the study, 10 rats/sex/dose were observed for the remamder of
the study. . . ..

® incidence (days observed)

- . ©10 female rats/dose were assigned to this study group. :

[ Excerpted from p. 55-57 MRID 44672003]
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. B. BODY WEIGHT - The animals were weighed-twice before initiation of the study, on the day
before exposure to the test article, weekly during the study and prior to euthanasia (after fasting).
The body weights of treated male rats were comparable to those of the controls, and those of 0.15 -
and 0.90 mg/kg females were slightly decreased (=.7%). The mean body weights of the mid-dose
(0.30 mg/kg) females were comparable to controls. Although the mean body weight gains of

~ females treated at the 0.30 and 0.90 mg/kg dose were decreased (21% and 26% , respectively on

" day7; 16% and 15%, respectively on day 14), a clear dose response could not be established.
Consequently, the decreases in mean body weight and body weight gains observed in females at the

- 0.90 mg/kg dose were deemed equivocal. e o e

C. FUNCTIONAL OBSERVATIONAL BATTERY - The first evidence of compound-related
. effects were reported approximately 6 hours after treatment with the test article at the 0.30mg/kg
dose and higher in both males and females. While only miosis was ‘observed in males (3 and 6 at
the 0.30 and0.90 mg/kg dose levels, respectively), females’ symptoms encompassed a wide array
"of neuromuscular, autoriomic, and CNS effects suggestive of acute cholinergic toxicity as shown in
~* Table 3. Animals in all test groups had recovered completely by the next test session (day 8 of the
- study). ‘ . : _ -

'TABLE 3. Funct'ion;ﬂ Obsengﬁonal Battery (FOB) - Day of ;I‘i'eatment (Females)

P . DOSE (mg/kg)
SYMPTOMS _ :
. : 0 | 0.15* l 0.30° | 0.90*
. _ Abnormal E -0 0 .0
. | Posture -.. - . | - | .
Home Cage Observations | ' Abnormal Vocafization 0 0 0
Abnormal Palpebral Closure 0 0o | 0
Abnormal Cage Removal 0 0. 0
 Abiiormal Handling - | - 0 0 0
Chromodacryoorrhea 0 o | -0
Handiihg Evaluations “Excessive Lacrimation (moderate 0 0 0
- R e “to severe) y
- Soiled Coat(moderate to severe) 0 ~ 0
Excessive . 0 N 0 -0
. ~ Salivation (sﬂ_ght) ' '
— - -
. P




'I‘erbufc;s ’ V ‘ ‘ -_ Acnt_é O:Zal N-eurotoxicity Stqdy (81-8) -.
N _— . DOSE (mgkg) A
SYMPTOMS - .
o ~ o Lo 1 o3 { oop |
- "Abnormal Gait (Ataxia) 1 o 0 0 2
|  Imipaired Locomotion (slighty | 0 | 0 0 -2
L - Abnormal Arousal 0 0 :0 1
Open Field Evaluations’ _ (stupor) ~ . .
o . Piloerection 0 0 0 0
" Exophthalmia o | o | o | o
" Defecation (partially formed) 1 1 o 0 0
| Approach Reépbnsé (no reaction) |- O o | .o 1
© Tail Pinch Response (walks | - 3 ' | 2 7 | 4
towards or away from stimulus) ' -
Abnormal Finger Snap Response | O 0
" Pupil Resporise (Miosis) | "0 0.
Abnormal Air Righting Reflexes | 0 0
Reflex/Physiologic ForelimbGrip | Triaj1- | 92 | .93
‘ . Strength T ' — )
(Mean, kg) | ~Trial2 98 | 97
Hindlimb Grip |~ Trial 1 68 65
Strength - ' —
’ (Mean, kg) -~ Trial 2 63 68
"] Landing Foot Trial 1 58 | -41%
~ Splay - ~ A
(Mean, cm) " Trial2 . 54 - 4.5
1T Convulsions - 0 0
Abnormal Movements - — —
| S . Tremors (slight 0 .0

"Excerpted from p. 107-111 MRID 44672003

* incidence based on 10 animals

- *p<0.05
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D. MOTOR AND LOCOMOTOR ACTIVITY '

Acute Oral Neurotoxicity Study (81-8)

.

No statistically significant differences in medn motor activity were observed in any dose

E. CHOLINESTERASE ACTIVITY
: The extent of cholinesterase inhibition 6 hours aﬂer treatment with the test substance was

group when compared to the control group on days 1,8, and 15.

substantial in the mid- and high-dose groups (0.30 and 0 90 mg/kg, respectxvely) for both males and
females as detalled in Table 4. -

' TABLE 4. Menn Chohnesterase Activity

Dose _PCHEQUAmL) |  RCHE(QUAmL)
0 058" |- 099 | 144 130 | 1970 | 1956 -
» 2012 | #0111 | 2039 | 2039 | 2064 | 213

0.15

S 051%
140,12
(11.1%)

. 1.05
+0.27
(-6.3%)"

125

+0.17
(13.2%)

1.51
+0.45
(-8.5%)"

' 18.99

+0.64
(3.7%)

1935

+0.55
(1.1%)

030 L

0.40*

| 008
(30.8%)

0.79*+
+0.18
(20.2%) -

1.15
(0.22

(20 l%)

127 .
- £0.28
9:2%)

18.64 .
(4071
(5.4%)

. (2:6%)

19.05
+1.02

090 .

0.18%

£0.09

68. 5%

0.10*

+0.09 ~f-

939 %) -

- 0.47%
- £0.35
66.9%)

0.14%
20.15
(90.1%

15.53*
+2.25
21.2%

9.54*
+4.60
51.2%

‘ PChE Plasma Cholmesterase, RChE Erythrocyte cholinesterase; BChE Bram cholmesterase
+ = Standard Deviation; () = Percent Inhibition;* = p < 0 01;**=p <005 °
* Apparent cholmesterase act:vnty enhancement

E 'F QROSS PATHOLOGY -

. \.

G [ﬂSTQPATHO : :

' Gliosis along w:th degeneration of the optic nerve. fiber 3 was reported in2 females ‘rom the
control group and 1 female from the high-dose group (0.90 mg/kg). These findings are attributed to
trauma during blood collection (via venipuncture of the orbital sinus) and are considéred handling-
related. Minimal degeneration of a nerve fiber was also reported in 1 male in thdo 90 mg/kg dose
group. Given. the llmlted number of ammals exhxbxtmg this condition, this ﬁndmg is deemed

mc:dental

L

No compound-related gross paihology abnormalmes were observed in ammals at any dose

aypt
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L POSITIVE CONTROLS ' - L ' ' !
) Studies were conducted with Chlorpromazme D-amphetamine sulfate and Physostxgmme '

_ to establish the sensitivity, reliability, and validity of the test procedures to detect signs of
neurotoxicity. Furthermore, animals were also observed for increased (D-amphetamine sulfate) or
decreased (Chlorpromazine) motor activity. Under the conditions of this study, the expected effects
were observed Jupon treatment with the reference substances-confirming that the test procedures
used in the main study are adequate to assess compound-related effects. The submitted posmve
control study was conducted between November.and December of 1996

- ML DISCUSSION

' Chmcal sxgns such as ano—gemtal stams, oral stalns, lethargy, neduced defecatlon and food consumptnon R -
- were observed i in females treated with 0.90 mg/kg of the test substance (mam study and satelhte study) o

" Ten animals /sex/dose were tested usmg the Functlonal Observational Battery (FOB) and Motor Actlvxty -t
tests. The first evidence of compound-related effects were reported approximately 6 hours after treatment
with the test article at the 0.30mg/kg dose and higher in both males ‘and females. Females, however, appear
to be more severely affected by treatment with the test article as can be inferred by the myriad of symptoms -
- they exhibit. While only miosis was observed in males (3 and 6 at the 0.30 and 0.90 mg/kg dose levels;
respectively), females’ symptoms encompassed a wide array of feuromuscular, autonomic, and CNS effects
suggestive of acute cholinergic toxicity. In addition to miosis (1/10 females in the 0.30 mg/kg and 10/10
females in the 0.90 mg/kg dose groups), symptoms reported in females in the high-dose group were
“excessive salivation (1/10 ), lacrimation (2/10), ataxia (2/10), stupor (1/10), soiled coat (2/10), decreased
forelimb strength (1/10) , slightly impaired locomotion (2/10), tremors (7/10), and fasciculations (4/10).
 These symptoms resolved within the first week after treatment wnth the test article and were no longer
{gvident at the Day 7 observatxon period. = ca

-

P . }
: No statistically sxgmf cant differences in mean n motof actmty were observed in any dose group when’
compared to the control group on days 1, 8,and 15

Ten ammals/sex/dose ‘were tested for plasma, erythrocyte, and bram cholinesterase actxvxty (PChE RChE
* -and BChE, respectively) 6 hours after treatment with the test article. The extent of cholinesterase activity
- inhibition in the 0.30 mg/kg males averaged 30.8%, 20.1%, and 5.4% in PChE, RChE, and BChE, .
E respectlvely Females in this dose group showed an average cholinesterase inhibition of 20.2%, 9.2%, 2. 6% .
in PChE, RChE, and BChE, respectively. These same parameters were significantly reduced in the high-
dose test group. PChE, RChE, and BChE inhibition averaged 68.5%, 66.9%,-and 21.2% for males and
~ 89.7%, 90.1%, and 51.2%.- Females once’ agam appear tobe more sensmve to the test article as was

- prevxously noted dunng the FOB testmg

‘_Gmss necropsy examination and hnstopathology testing of ammals that were euthamzed at the end of the
study revealed no eompound-related abnormahtxes

) One female in the 0.90 dose group died 5.5 hours after treatment withthe test group. Nonetheless, no
‘statistically significant mortalxty was reported at any dose group |

'No deficiencies that would compromlse the mterpretatlon of the results were ev:dent in tlns study. -
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