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Identification: HWA 2688-103, 19 Dec 1994, MRID No.: 43490501;

Methyl parathion wasy'admi'nistered to groups of _Crl:CD BR (Sprague-Dawley) male
and female rats for 13 weeks at dietary concentrations of O (basal diet), 0.5, 5 or

. 50 ppm (equivalent 10 0, 0.029, 0.295 or 3.02 mg/kg/day, males; 0, 0.37, 0.365,

or 3.96 mg/kg/day, females). Neurobehavioral evaluations (10 animals/sex/dose)
were carried out at pre-study and weeks 4, 8 and 13; plasma, RBC and regional
brain (week 14 only) ChE activities were evaluated on 5 ahimals/sex/dose at pre-
study and weeks 4, 8 and 14. Additional control and high-dose animals (5
animals/sex) in the main study and ChE substudy were carried over into a
treatment-free (basal diet) recovery phase of the study. At the end of the 4-week
recovery phase, neurobehavioral and ChE evaluatio_ns were carried out.. -

‘No treatment-related differences were noted in motor activity or the incidence of
gross'and neuropathological lesions at any dose level. No treatment-related
effects were observed at 0.5 ppm. : ' ‘

A 5 ppm, anhlbmon in RBC ChE activities in males (-19 to -33%) at weeks 4, 8 and
" 14 and in females (-23 to -24%) were observed at weeks 8 and 14,

At 50 ppm, females showed significant decreases in mean body weights (-6.6 to

- 11.4%) during weeks 2 to 6 and a significant decrease (-13.5%) in mean body
weight gain for weeks 1 to 13. FOB findings consisted of tremors in females at
weeks 4 and 8, partial (absent) pupillary response in males and females during the
week 4 evaluation, slow pupillary constriction in males and females during weeks’
8 and 13, and significant decreases in hindlimb grip strength in females at weeks 4
and 13. Plasma (-61 to -66%, males; -80 to -85%, females), RBC (-52 to -66%,
. males; -55 to -64%, females) and regional brain {-38 to -75%, males; -66 to -93%
females) ChE activities were all inhibited. Duririg the treatment-free recovery
-period, plasma ChE showed complete recovery in males and females.” RBC ChE
and regional brain {excluding cerebral cortex and cerebellum in males, which
showed nearly complete recovery} ChE activities in males and females showed
partial recovery but were -still sagmflcantly lower than the concurrent control
values. _

Based on the results of this study {inhibition of RBC ChE), the LOEL was -

established at 5 ppm (0.295 mg/kg/day, males; 0.365 mg/kg/day, females); the

- NOEL was establlshed at 0.5 ppm (0 029 mg/kg/day, males; 0.037 mg/kg/day,
females) '

This study is classified as ACCEPTABLE and satisfies guideiine requirements '(§82—

7) for a subchronic neurotoxicity screening battery in the rat.

CC: Jude Andreasen, SRRD
Dennis Edwards, RD
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Reviewed by: Robert F. Fricke, Ph.D. %M % %/é J- 5@/,’ / 9?-61.-..;5;'{)7 3

Section I, Tox. Branch il (75090)

i/
Secondary Reviewer: K. Clark Swentzel %%/ Y 7//5 A s

Section 1, Tox. Branch Il (7509C)
DATA EVALUATION RECORD

-STUDY. TYPE: Subchromc Neurotoxicity Screening Battery Rat
- (OPP §82-7, OPPTS 870. 6200)

EPA ID NOs: MRID NO.: 434905-01
: : . Pesticide Chemical Code: 053501
Toxicology Chemical Code: 372
DP Barcode: D223087.
Submission No.: $500531
CAS Reg No.:' 298-00-0

TEST MATERIAL: Methyl Parathion, Technical -

CITATION: Minima, D.J., (1994); Subchronic Neurotoxicity Study of.
C ' Dietary Methy! Parathion in Rats, Hazelton Washington, lnc .r.
Lab Project Identification: HWA 2688-103, 19 Dec 1994,
MRID No.: 43490501; unpublished

SPONSOR: Cheminova Agro A/S, Lemvig, Denmark

EXECUTIVE SUMMARY: Methyl parathion was administered to groups of Crl:CD

. BR {Sprague-Dawley) male and female rats for 13 weeks at dietary concentrations
- of O (basal diet), 0.5, 5 or 50 ppm (equivalent to 0, 0.029, 0.295 or 3.02

" mg/kg/day, males; 0, 0.37, 0.365, or 3.96 mg/kg/day, females). ' Neurobehavioral
evaluations (10 animals/sex/dose) were carried out at pre-study and weeks 4, 8.
and 13; plasma, RBC and regional brain (week 14 only)} ChE activities were
evaluated .on 5 animals/sex/dose at pre-study and weeks 4, 8 and 14. Additional
control and high-dose- ammal_s {5 animals/sex)} in the main study and ChE substudy
were carried over into a treatment-free (basal diet) recovery phase of the study.

At the end of the 4-week recovery phase, neurobehavxoral and ChE evaluations
were carried out. :

No treatment—.related differences were noted in motor actwtty or the incidence of
gross and neuropathological lesions at any dose level. No treatment-re!ated
effects were observed at 0.5 ppm. :

A 5 ppm, inhibi_tion in RBC ChE aétivities in males (-19 to -33%) at weeks 4, 8 and -
14 and in females (-23 to -24%) were observed at weeks 8 and 14. '

%
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At 50 ppm, females showed significant decreases in mean body weights {-6.6 to
- 11.4%) during weeks 2 to 6 and a significant decrease (-13.5%) in mean body
 weight gain for weeks 1 to 13. FOB findings consisted of tremors i females at
weeks 4 and 8, partial {absent) pupillary response in males and females during the
week 4 evaluation, slow pupiliéry constriction in males and females during weeks
8 and 13, and significant decreases in hindlimb grip strength in females at weeks 4
and 13. Plasma (-61 to.-66%, males; -80 to -856%, females), RBC (-52 to -66%,
males;.-55 to -64%, femnales) and regional brain {-38 to -75%, males; -66 to -93%
females) ChE activities were all inhibited. During the treatment-free recovery
period, plasma ChE showed complete recovery in males.and females. RBC ChE-
and regional brain (excluding cerebral cortex and cerebellum in males, which
showed nearly complete recovery) ChE activities in males and females showed
partial recovery but were still sngmf;canﬂy lower than the concurrent control
values.

Based on the results of this study (inhibition of RBC ChE), the LOEL was -
established at 5 ppm (0.295 mg/kg/day, males; 0.365 mg/kg/day, females); the
NOEL was established at 0.5 ppm (0 029 mglkglday, males; 0.037 mglkglday,
females).

This study is classified as ACCEPTABLE and satisfies guidelme requurements (§82—
7) for a subchronic neurotoxicity screening battery in the rat..

COMPLIANCES: Quality assurance was documented by signed and dated GLP and
" quality assurance statements. A ‘statement of "no confidentiality claims” was
provided. ‘
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L MATERIALS

A. Test Compound: Methy! Parathion, technical; Description: Not given;
Batch No: 95-1A-84; PBurity: 93.1%; Contaminants: Not given

B. Test Animals:

Species: Rat

- Strain: Sprague-Dawley, Cri:CD® BR
Age: 6 weeks -
Acclimation: 2 weeks
Weight at initiation {(g): 239 to 311 (males), 150 to 188 {females);
Source: Charles River Breeding Laboratories, Inc., Raleigh, NC;.
Housing: Individually in stainless-steel wire-mesh-bottom cages;
Feed: Agway Prolab Certified Rodent Diet (R-M-H 3200 Meal), ad

. libitum

. Water: Tap water, ad libitum .

Environmental: Temperature: 65.6 to 78. 6°F Humidity: 27 2to
- 69.0%; Light/dark cycle (reversed): 12 he/12 hr; Air
changes: > 10/hr. '

. METHODS

“A. Study Design: Animals, randomly assigned to main study and
cholinesterase (ChE) substudy, were fed methyl parathion at the indicated
dietary concentrations for at least 13 weeks (Table 1). Main study animals
{10/sex/dose) underwent neurobehavioral and neuropathological evaluation.

- during the study. In the ChE substudy (5 animals/sex/dose}, plasma and-
erythrocyte (RBC) ChE activities were measured during the study, while
regional brain ChE activity was measured at terminal sacrifice. An additional
five animals/sex each, randomly assigned to the control and high-dose
groups of the main study and ChE substudy, were carried over mto a four- .
week, treatment-free penod

' _TABLE 1: ANIMAL ASSIGNMENT TO STUDY. GROUPS
| MAIN STUDY* | ChE SUBSTUDY

Mals Female | Male Female

15 15 1 10 | 10
Low 05 10 10 5 | 5 |
Mid 5.0 0 ] 10 | s 5 |
High 50 | 15 15 10 10 |

8 Control and high-dose groups contain 5 additional male and female animals,
which were designated for the recovery (treatment-free} phase of the study

U\
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B. Dret Preparation: The hrgh~dose test diet (50 ppm} was prepared by
blending sufficient amount of.ground methyl parathion {assumed to be
100% purity) with approximately 200 g of basal diet. Portions of the high-
dose diet were then mixed with basal diet to prepare the 5 and 0.5 ppm test
diets. Diets were prepared weekly and stored at room temperature.
Preliminary formulation of the test diets were prepared one week prior to
study initiation to evaluate homogeneity and stability. For determination of
" homogeneity, samples from the top, middle and bottom of the low- and.
high-dose test diets were analyzed. The prelrmmary test diets were further
analyzed for 7- and 15-day stability at room temperature The achieved
concentration of test compound was determmed at weeks 1, 4, 8, and 13

C. Observations

1.. Mortality and clinical observations: Animals were observed twice
daily for moribundity. and mortality and once daily for clinical signs.
Detailed clinical examinations were performed in conjunctron with the
weekly body weight determinations.

2. Body weights: Animals were welghed at pre-study and at weeldy
intervals, thereafter. .

. 3. Food consumption: Food consumptlon was measured at weekly
- intervals.

4. Ophth'almologyr Ophthalmic examinations were performed at pre;
. study on all animals and one week prior to study termination on
~ control and high-dose main study animals.

D. Cholinesterase Determination: Animals assigned to the ChE substudy
had plasma and RBC ChE activities measuréd at pre-study and during weeks
4, 8, and 14 on all animals, and during week 4 of the recovery phase on
designated control and high-dose animals. Regional brain (olfactory bulb,
cerebellum, cortex, striatum, hippocampus, and midbrain plus stem) ChE
activities were determined at the end of the main study and recovery phase.
Brain sections were flash frozen and stored at -70°C until analysis. Frozen
brain samples were homogenized Triton-saline { volume equal to 19 times
the tissye weight) and centrifuged. Plasma, RBC, and brain supernatant
fractions were assayed for ChE activity. ChE activity was measured using a -
Hitachi 704 Analyzer and a commercially available assay kit (BMC '
ReagentSet Cholinesterase Kit No. 450035), which is based on the modlfled
Ellman method. :

E. Neurobehavioral' Assessment: Neurobehavioral assessment, consisting
. of the Functional Observational Battery (FOB) and evaluation of motor

s~
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activity, was performed at pre-st‘u'dy:and during weeks 4, 8, and 13 of
treatment and week 4 of the recovery phase. Animals were presented to a
trained technician, who was not aware of the identity of the animal's test
group. .

1. Funcuonal Observat;onai Battery The followmg parameters were

evaluated:
HOME CAGE/HAND-HELD o OPEN-FIELD OBSERVATIONS
OBSERVATIONS . Arousal
Appeararice of fur Citcling
Color of tears/deposits around eyes Convuls:onsitremors
Convulsions/trerors : Gait
Ease of handiing/body tone . Posture
Ease of removal from cage- Abnormal/Stereotypic behavior
Excessive vocalizations Other signs
Exophthalmus ' RESPONSE OBSERVATIONS
Lacrimation - ' Approach response
Palpebral closure - Catalepsy withdrawal
Piloerection : Oflfactory response
_- Respiration ' - Pupillary reflex
Salivation . . Air Righting reflex
Writhing o Touch response
-Other signs Automated auditory
PERFORMANCE MEASUREMENTS startle response

Hmdlforehm@ grip strengths
Hindlimb landing foot splay
Body temperature

Tail flick latency .

2. Locomotor activity: Motor activity was measured usirig
automated photobeam activity recording devices. Animals were
monitored individually over a 40 min session, consastmg of eight 5-
minute intervals.

F. Sacriﬂce and Pathology ‘Animals found dead or euthanized in extremis

. were examined grossly. During weeks 14 and 17, main study and recovery

- phase animals, respectively, were fasted overnight, weighed and then '
euthanized with an IP injection of pentobarbital. The first six main study
animals, which were successfully perfusion fixed /n sifu, underwent
neuropathological evaluation, the remaining animals were examined grossly.
The tissues listed below were collected from the main study animals and
preserved in 10% neutra!—buﬁered formalin. Tissues from control and high-
dose animals were examined microscopically, while those from intermediate
dose groups were collected and examined, if necessary. Recovery phase - -
animals were sacrificed and discarded without gross examination.
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GROSS PATHOLOGY , :
Carcass o External surface of the brain
Cervical tissues and organs Nasal cavity and parinasal sinuses
Cranial cavity . . Thoracic, abdominal and pelvic
.External body. surface cavmes and viscera.
Al orifices : , _
NEUROPATHOLOGY ' -
Muscle {Anterior tibialis & gastrocnemius)  Spinal cord {Cervical, !umbar & thoracic)
Brain with brainstem {Medulla/pons, . Pituitary .
cerebral cortex & cerebellar cortex}. Eyes ' »
Cervical and fumbar dorsal root ganglia Peripheral nerves (Sciatic, seral & tibial)

Gassenan ganglion

‘G. Positive Controls: A positive control study (Study No.: HWA 0001—
692, entitled "Neurotoxicity Study of Acrylamide (Positive Control) in Rats”,
‘dated 12 April 1994) submitted by the performing laboratory, adequately
validated the FOB ‘motor acttwty and neuropathology fmdmgs

H. Statistical Evaluatlons Parametric data were first evaluated using
Levene's test to determine if the variances were homogeneous
Heterogeneous data were sequentially transformed (logmx, x2, VX, 1/x,
arsine, or rank) and reevaluated using Levene's test. Homogeneous data-
were evaluated using analysis of variance (ANOVA) and, if significant
differences were observed, pair-wise comparisoris were carried out using
Dunnett's muitiple t-test. Continuous behavioral data were analyzed by
factorial analysis of variance with repeated measures. Lacomotor activity

" data were square-root transformed before statistical analysis. .Dose effects
and dose x time effects were detected using -univariant analysis.

iV. RESULTS

A. Analytical Chemistry (Study Table 1, pp 70-72): Test diets were ‘ .

" analyzed for stability, homogeneity and concentration. Samples taken from
the top, middie and bottom of the low- and high-dose test diets indicated
that the methyl parathion was homogeneously distributed with relative
standard deviations of 3.76 and 2. 76%, respectively. The low- and high-
dose-test diets were stable for 15 days at room temperature and were both

- within 10% of the target concentration. Analysis of the test diets during
the study shdwed that the achieved concentratzons were within 91.1 to
128%, 94.0 to 101.5%, and 92.8 to 100.3% of the target concentrations
-for the low-, mid-, and high-dose test diets, respectively.

B. Clinical Signs and Mortality: All animals survived to terminal sacrifice -
without the appearance of any tre’atment-reiated clinical signs.

C. Body Welght and Body Weight Gain: Mean body weights and body
welght gains are summarized in Tabile 2.- The mean body weights of hlgh-
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dose males were consistently 1ower (4.3 to 8.4%) than concurrent controis
.throughout the study, none of the differences, however, achieved statistical
significance. For weeks 2 through 6, high-dose females, when compared to
. concurrent control values, had statistically significant decreases of 6.6 to
11.4% in the mean body weights. Mean body weight gains for weeks 1 to
13 were 8.1% lower in males and 13.5% lower in females.

TABLE 2: MEAN BOD\! WEIGHTS AND BODY WEIGHT GAINS®

WEEK DQ;AGE opm)
0. 05 5 50
%Bbdy Woeights, grams - ’
Female 1 172 Y2 171 175
2 196 193 . 193 183* (6.6)°
3 220 214 . 215 " 196* (10.9)
4 237 232 229 . 210* (11.4)
5 246 245 243 227* (1.7)
6 " 259 255 - . 253 -239*% (7.7)
ﬁ . Body Walght Gains, grams ' . .
I . mate 1-13 307 314 320 282 (8.1}
| Female 1-13 133 126 133 | 115*{13.5)

. @ Data summarized from study Tables 3A and 3B (pp 76 to 80}
b Values in parentheses are the percent decrease from the concurrent control value
* p < 0.05, compared to concurrent controls. -

D. Food Consumption and Achieved Compound Intake: Mean food
- consumption at the high-dose level was statistically significantly lower
during weeks 2 and 3.in males and weeks 1 and 2 in females (Table 3). _
- These changes were suggestive of food palatability rather than a treatment-
related effect. Overall feed consumption (Weeks 1 - 13} did not show any .
significant treatment related changes.

- | Achieved compound intake for weéks 1 to 13 are summarized in Tabie 4.

E. Ophthaimic Exammataons' No treatment—related eve Iesuons were noted
at the week 14 examination.

F. Cholinesterase Activities: Plasma, RBC and regional brain ChE activities
are summarized in Table 5. Plasma and RBC ChE activities of high-dose
males and females were statistically significantly decreased (>52%) at

~ weeks 4, 8'and 14 of treatment. RBC ChE activity of mid-dose males was
significantly decreased during Weeks 4, 8 and 14 and mid-dose females at

;
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weeks 8 and 14. At week 14, regional brain ChE activities were all
' signiﬁc_an'tly decreased in high-dose males and females.

During the treatment-free recovery phase of the study, high-dose males and
females showed complete recovery of plasma ChE activities, while partial
recovery {but still statistically significant decreases) were noted in RBC ChE
activities. ChE activities of the cerebral cortex and cerebellum of high-dose
males were still slightly (but not significantly) decreased. ChE activities of
the remaining brain sections of high-dose males and all brain sections of
high-dose females showed some recovery but were still significantly
decreased at the end of the treatment-free period.

TABLE 3: MEAN FOOD CONSUMPTION (g/animal/week) *

_ _ DOSAGE (ppm)
SEX WEEK ,
o o 0.5 5 50
s ey
Male 1 190 183 182 - 174:(-8.4°
2 207 196 197 175%(-15.5)
3 194 185 191 174*(-10.3)
1-13 2487 2392 2452 2310 (-7.1)
| 1132 130 130 - 118%(-10.6)
145 140 138 114%-21.4)
141 139 132 125 (-11.3)
1646 1668 “1680 1676,(i 1.8)

8. Data summarized from study Table 4 (pp 82 to 83)
b values in parentheses are the percent change from the concurrent control value.
* p< O 05, compared to concurrent controls.

TABLE 4: ACHIEVED COMPOUND INTAKE (mg/kg/day) for WEEKS 1 to 13*

DOSAGEGpml |

0.5

5 50
—
0.029 0.295 3.02.
| Femaie 0.037 0.365 396 ||

® Values calculated from mean weekly body weights [Table 3A, pp 76 - 77),
mean weekly feed intake (Table 4 pp 82 - 83} and concentration analyses {Table

1, p0 72).
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F. Neurobehavioral Results

1. FOB Findings: Treatment-related FOB findings are summarized in .
“Table 6. A low incidence of tremors were .observed in hrgh-dose
females at weeks 4 and 8 during the open field evaluations. During
the righting reflex or pupillary response evaluations at week 8, one
. control and an additional three high-dose females had tremors. Partial
- and/or slow pupillary responses were noted in high-dose males and
" ‘females during the weeks 4, 8 and 13 evaluation. . High-dose females
also had statistically significant decreases in hindlimb grip strength at
weeks 4 and 13, while non—sugmﬂcant decreases were noted during
week 8.

TABLE 6: FOB OBSERVATIONS®

—— =
' N DOSAGE (ppm)
OBSERVATION SEX | WEEK |— . .
: . 0 0.5 5 50
Tremors® Female | 4 0/10 0/10 .
' 8 1/10 0/10 0/10 4/1Q,
13 - 1710 110 0/10 0/10
Pup;!tary Response ) .
Partial and/or Slow Male 4 | 0/10 0/10 . .0/10 . 1710
Constriction® . 8 0/10 - 2/10 0/10 3/10
13 “1/10 0/10 1710 3/10
Female | 4 0/10 010 | 0110 5/10
8 0/10 | 110 1110 - 910
. 13 0/10 0/10 0/10 - 4/10 I
Hindlimb Grip Strength Female | 4 690 - 683 701 | 533+
E 8 874 - 965 914 739
| 13 1029 . 1010 936 838*
® Data summanzed from studv Tables 8D (pg 124), SE (pg 152}, 9G {pg 156), SH (pg 158).and 10D

{pg 166).
b Includes tremors observed during rightmg reflex, pupd response or olfactory response evaluatwns
¢ Includes responses observed durxng pupiliary response assessment and observed during other
response evaluations.

* p < 0.05, compared to concurrent controls.

2. "Mot’or'Aetivity: No treatment-related changes in focomofor
activ_ity were observed at the 4-, 8-, and 13-week evaluations.
G. Sacrifice. and Pathology

1. Gross pathology: Neo treatment-related gross pathologlcal changes
were observed in either the perfused or non-perfused ammals

/¢
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2 Neuropathology Degenerative lesions were observed in the
peripheral nerves of high-dose males and females (Table 7). These
lesions waere not suggestive of a treatment-related effect since the
incidences of the lesions was low and also observed in control
~ animals.

TABLE 7: INCIDENCE OF NEUROPATHO].OG'CAL LESIONS®
N = z :

o ' . ' DOSAGE {ppm)
OBSERVATION - SEX .
. R . . A o . . 0.5 . 5
Axonal'oeggneration :
Dorsal Root Fiber Male oo | ono 0/10
o Female | 1/10 0/10 0/10
Ventral Root Fiber Mae | o0 |~ ono 0110
‘ Female | 1/10 0110 0/10
Sciatic Nerve . - | Male 1/10 0/10 0/10
- Female | . 1/10 o110 | on0
Tibial Nerve =~ "] Male 2/10 0/10 0/10
Sural Nerve Female 0/10 0/10 0/10

a Data summarized from study Table 15 {pg 191).

V. DISCUSSION and CONCLUSIONS: Methyl parathion was administered to

. groups of Cri:CD BR (Sprague—Dawley) male and female rats for 13 weeks at
dietary concentrations of O {basal diet), 0.5, 5 or 50 ppm (equivalent to.0, 0.029,
0.295 or 3.02 mg/kg/day, males; 0, 0.37, 0.365, or 3.96 mg/kg/day, females).
Neurobehavioral evaluations (10 animals/sex/dose} were carried out at pre-study
and weeks 4, 8 and 13; plasma, RBC and regional brain. (week 14 only) ChE
activities were evaluated on 5 animals/sex/dose at pre-study and weeks 4, 8 and
14. Additional control and high-dose animals (5 animals/sex) in the main study
and ChE substudy were carried over into a treatment-free (basal diet) recovery
phase of the study. At the end of the 4-week recovery phase, neurobehaworal
and ChE evaluations were carried out.

No treatment-related dlfferences were noted in motor activity or the incidence of
gross and neuropathologlcal lesions at any dose level. No treatment-related
effects were observed at 0.5 ppm.

A 5 ppm, inhibition in RBC ChE actwmes in males.{-19 to -33%) at weeks 4, 8 and
14 and in fernales (-23 to -24%) were observed at weeks 8 and 14.
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At 50 ppm, females showed ssgmﬂcant decreases in mean body weights (-6.6 to -
11.4%) during weeks 2 to 6 and a significant decrease (-13.5%) in mean body
weight gain for weeks 1 to 13. FOB findings consisted of tremors in fernales at
weeks 4 and 8, partial (absent} pupillary response in males and females during the
week 4 evaluation, slow pupillary constriction in males and females during weeks
8 and 13, and significant decreases in hindlimb grip strength in females at weeks 4
and 13. Plasma (-61 to -66%, males; -80 to -85%, females), RBC (-52 to -66%,
males; -55 to -64%, females) and regional brain (-38 to -75%, males; -66 to -93%
- females) ChE activities were all inhibited. During the treatment-free recovery
‘period, plasma ChE showed complete recovery in males and females. RBC ChE
and regional brain {excluding cerebral cortex and cerebellum in males, which
showed nearly compléte recovery) ChE activities in males and females showed
partial recovery but were still significantly lower than the concurrent control
values. ' :

" Based on the results of this study (inhibition of RBC ChE), the LOEL was
established at 5 ppm (0.295 mg/kg/day, males; 0.365 mg/kg/day, females); the
NOEL was established at 0.5 ppm {0.029 mglkg/day, males; 0. 037 mglkglday, :
females)
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