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QFFiCEOF
PEBTICIOES AND TOXIC BUBSTANCES

MEMORANDUM 3

SUBJECT: EPA ID Number: 239-2452; Methamidophos (Monitor):
Evaluatior of tosicity data requested in the
Registration Svandard

. ; Helet
FROM: Krystyna K. Locre, Toxicologist a LoCL~L~ L4?
Section 1I, Toxicology Branch \ QWY°¥MﬁA°“ ‘Z’

Hazard Evaluation Division (T5-769)

TO: W.H. Millﬁ!‘/ M.A. Mautz
product Managers (16)
Registration Division (15~767)

THRU: Edwin Budd, Section Head Q? ,
Section 11, Toxicology Branch v
Hazard Evaluation Division (TS-769) .
and !/,,l(_!.‘%
Wilitam Burnam, Deputy Chief _ :/Qé
Toxicology Branch 7/‘2
Hazard Evaluation Division (TS~769)
Project No. 79 Tox. Chem. No. 378A
Record No. 149710 rccession Nos. 257522
' and 257628 through
257632

Toxicology Branch/HED has completed an evaluation of the
following studies with methamidophos:
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Study Type Accession Submission Core/Other
Number Volume Classification
1. Oncogenic - mouse 257628 2 Guideline
2. One-year feeding =-dog 257629 3 Guideline*
3. Pilot oral feeding
({34 days) - rat 257629 3 Supplemental
4. Chronic feeding/ 257630 4 Minimum*
Oncogenic - rat 257631 5 Guideline
5. Teratogenic - rat 257632 6 Minimum
6. Two - generation re-~
production ~ rat 257632 6 Supplemental*
7. Mutagenic: micronuclues
test in mice 257632 6 Unacceptable
8. Mutagenic: DNA damage
in E. coli 257632 6 Unacceptable
9, Mutagenics: reverse
mutation in S.
typhimur iun 257632 6 Unacceptable
10, Mutagenic: dominant
lethal in mice 257632 6 Unacceptable
11. Mutagneic: dominant .
lethal in mice 257632 6 Unacceptable
12. Analysis of the test 257622 7 Acceptable

material used in
above studies

*These studies do not meet reg
were not established. 1In studies

ulatory requirements because NOELS
#2 and 4 (chronic feeding),

cholinesterase activity was inhibited in brain, plasma and
erythrocytes at 2. 0 ppm (lowest level tested; see memorandum

from Pamela M. Hurley, 6/25/86; attached).

reproductive NOEL could not be established.

in study #6, a

T2



" 005313

n - 4
_ 3 - COEZ13

The following findings were most important:

1. Methamidophos was not oncogenic to Fischer 344 strain of

‘ rats at dose levels of 2, 6, 18 or 54 ppm and to CD-1
mice at dose levels of 1, 5 or 25 ppm, administered in
the diet. Higher levels could not be used because
methamidophos is a potent cholinesterase inhibitor and
the animals could not survive the toxic effects resulting
from this inhibition.

2. Based on cholinesterase inhibition in erythrocytes, plasma
and brain, a NOEL was not established and a LOEL was 2
ppm in the two-year rat feeding study. At dose level of
2 ppm (lowest tested) cholinesterase activity was inhibited
in the male and female rats as follows: in erythrocytes,
6-20%; in plasma, 7-28%; and in brain, 7-24%, when compared
with the control values.

3. Based on systemic effects, a NOEL was 6 ppm and a LOEL
was 18 ppm in the two-year rat feeding study. The only
effect observed at the 18 ppm level was a statistically
significant decrease (4-6%; P < 0.05), in body weights of
male rats when related to the control values.

4. Based on cholinesterase inhibition in erythrocytes, plasma
and brain, a NOEL was not established and a LOEL was 2
ppm in the one-year feeding study with beagle dogs. At
dose level of 2 ppm (lowest tested), cholinesterase
activity was inhibited in the male and female dogs as
follow: in erythrocytes, 10-19%; in plasma, 6-23%;
and in brain, 18% (M) and 11% (F), when compared with the
control values.

No systemic effects were observed at dose level of:
32 ppm (highest tested).

5. Methamidophos was not teratogenic at dose level of 3
mg/kg of body weight (about 60 ppm; highgést tested) to
the CD strain of rats. However, at this level, signs of
cholinesterase inhibition (fasciculations, hyperactivity,
salivation, lacrimation and polyuria) wjere observed in
the mothers.



6.

005313
005313

The two-generation reproduction study was classified as
‘Supplemental because this study, as reported, did not
provide adequate information for assessing the reproductive
toxicity of methamidophos administered in diet to the CD
strain of rats. Decreases in reproductive performance
(percent of sperm-positive females delivering litters)
were noted at all levels tested (3, 10 or 33 ppm), but
nothing was reported on the sperm-positive females (4-
13/dose level/generation) which did not deliver litters.
The reproductive data on each animal in this study should,
therefore, be submitted by the registrant. These data
should include the dates at the initiation of cohabitations,
dates when plugs or sperm in vaginal smears were found,
uterine findings during necropsy, and findings from any
method (s) used to determine the pregnancy status of
females whosz uteri appeared to be nonpregnant {(one
acceptable method is immersion of uteri in a 10 percent
solution of ammonium sulfide). Since reductions in the
percentage of sperm-positive females delivering litters
were noted in the dosage groups in all generations in
this study, the above data are essential to determine if
these reductions were associated with events during
fertilization, implantation, or intrauterine death after
implantation.

Since there were compound-related decrease in the
number of sperm-positive females giving birth at all dose
levels tested, the NOEL and, conseguently, the LOEL for
reproductive toxicity were not determined in this study.
This study did not, therefore, satisfy the regulatory
requirements.

The mutagenic properties of methamidophos could not be
evaluated because each of the submitted studies was
classified as Unacceptable by both Dynamac Corporation
{(contractor) and Dr. lrving Mauer, Geneticist, Toxicology
Branch/HED who reviewed these studies. In general, there
were deficienices in the planning, conducting and/or
reportir) of these studies. (Details appear in the
reviews).

Reestablishing the ADI for methamidophos (Monitor)
There was no AD1 for Monitor for the past five years
because the two IBT studies (90-day and 2-year dog feeding})

on which the ADI of 0.0025 mg/kg/day was based becare
invalid in 1981.




The TB ADI Committee recently establishedrprovisional
ADI (PADI) for Monitor, after considering studies summarized
above, Because NOELs for the inhibition of cholinesterase
actigties in plasma, RBC and brain were not established
in the two chronic feeding studies (l-year dog and 2~year
rat) and because}NOEL (reproductive) was also not
established in the 2-generation reproduction study, the
Committee used the lowest level tested (3.0 ppm or 0.15
mg/kg) from the reproduction study to establish a
PADI, as follows:

" TOXICOLOGY BRANCH ADI PRINTOUT Date: 06/11/86

Methamidophos 2gen reprod.- rat PADI = 0.000150 mg/kg/day
Caswell #378A NGEL = 0.0000 mg/kg Safety Factor = 1000
CFR No. 180.315 LEL = 0.1500 mg/kg

Status: TOX ADI complete 6/09/86. Pending Section Head app.* ORD
not scheduled."

*Section Head (E. R. Budd) concurred with the ADI Committee.

According to the same TOXICOLOGY BRANCH ADI PRINTOUT (06/11/86) , The
TMRC for published tolerances equals 0.002490 mg/kg/day (60 kg

BW, 1.5 kg diet) and published tolerances represent 1660% of “he
PADI.

0.002490 mg/kg/day X 100
0.000150 mg/kg/day = 1660%

Attachments:
1. Memorandum for Pamela Hurley; 6/25/86

2. Evalaution of individual studies

W
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MEMORANDUM PESTICIDES AND TOMIC. SUBSTANCES
SUBJECT: EPA ID Number: 239-2452. Methamidophos (McnitorR).
Establishment of NOEL's and LEL's for ChE Inhibition
in One-Year Dog, Rat Onco/Chronic and Rat Pilot
Feeding Studies.

TO: Krystyna Locke, Toxicologist
Section II, Toxicology Branch
Hazard Evaluation Division (TS-769c)

(A
FROM: Pamela M. Hurley, Toxlcolog;sttﬂMnU&Hm &WJ&U l I

Section II, Toxicology Branch
Hazard Evaluation Division {(TS~-769c)

THRU : Edwin R. Budd, Section Head :} P ,?4
: Section II, Toxicology Branch &8 gl ng
Hazard Evaluation Division (TS-769c) 7“

Project No. 79 Tox. Chem. No. 3784
Record No. 149710 Accession Nos. 257629
through 257631

Three studies submitted by Mobay Chemical on Monitor were
reviewed by Dynamac Corporation, the Contractor for the
Toxicology Branch. In all three feeding studies, the NOEL for
cholinesterase inhibition was considered to be 2 ppm and the
LEL's were 4 ppm (pilot rat feeding), 6 ppm (chronic rat) and
8 ppm (l-year dog). After considerable discussion, including
involvement of the Toxicology Branch ADI Committee, it has
been decided that the NOEL's and LEL's for the three studies
should be changed. It appears that in several cases, there
was indeed an effect at the 2 ppm level. The following table
lists the changes.

Study ChE NOEL (tissue) ChE LEL (tissue)
l1-Year Dog No NOEL established 2 ppm (brain, eryth-
in any tissue. rocytes, plasma).
Lowest dose tested.
Rat Chronic/ No NOEL established " 2 ppm (brain, eryth-
Onco in any tissue. rocytes, plasma).
Lowest dose tested.
Rat Pilot 2 ppm (erythrocytes, 4 ppm (erythrocytes,
Feeding Study plasma). No NOEL plasma), 2ppm (brain).

established in brain. Lowest dose tested.
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Questions Concerning EStablishment of NOEL's for the One-Year Dog, the Two-Year
Rat and the Pilot Rat Feeding Studies

Differences of opinion have occurred over the establishment of NOEL's for
cholinesterase inhibition in several studies conducted on Methamidophos (Monitor).
The NOEL's for this effect were originally considered to be 2 ppm in each of the
three studies mentioned above. However, it is possible that there is a slight but
noticeable inhibition of cholinesterase activity for brain in all three studies and
for plasma and erythrocytes in the one-year dog and the 2-year ratktudies. The
PADI in tiis package is based upon 2 ppm (0.05 mg/kg/day) as the NOEL in the dog
study (most sensitive species). A decision needs to be made as to whether or
not 2 ppm is indeed the NOEL or if the NOEL is actually at a lower dose level.

In addition to the three studies mentioned above, two subchronic feeding studies
are available in which the NOEL for cholinesterase inhibition (nc mention as to
which tissue) is 1.5 ppm for rats (LEL 5.0 ppm) and 2 ppm (LEL 6 ppm) for dogs
in erythrocytes.
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NATIONAL SECURITY INFORMATION (€O 12065)

EPA: 68-02-4225
DYNAMAC No. 1-45A
January 29, 1986

DATA EVALUATION RECORD

METHAMIDOPHOS

Oncogenicity Study in Mice

STUDY IDENTIFICATION: Hayes,

technical (Monitor) on mice.

R. H. Oncogenicity study of methamidophos
(Unpublished study No. 80-332-01 prepared

and submitted by Mobay Chemical Corporation, Stilwell, KS; dated August 6,

1984.) Accession No. 257628.

APPROVED BY:

I. Cecil Felkner, Ph.D.
Department Managzer
Dynamac Corporation

Signature: .hMij a‘Aﬂ/‘«h

Date: \-L5-¢(b

#1 .
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CHEMICAL: Methamidophos; Monitor; 0,S-dimethyl phosphoramidnii-ioate,

TEST MATERIAL: Methamidophos technical, batch Ho. 77-297-149, was
described as a clear liquid containing 70 percent active ingredient.

STUDY/ACTION TYPE: Two-year oncogenicity study in mice.

STUDY IDEMTIFICATION: Hayes, R. H. Oncogenicity study of methamido-
phos technical (Monitor) on mice. (Urpublished study MNo. 80-332-01
prepared and submitted by Mobay Chemical Corporation, Stilwell, KS;
dated August 6, 1984.) Accession Ho. 257628,

REVIEWED BY:

Kumar D. Mainigi, Ph.D. Signature: o -
Principal Reviewer

Dynamac Corporation Date: /—4?,7, 24

William Mclellan, Fh.D. Signature: ZJ_JM&L%

Independent Reviewer
Dynamac Corporation Date: ! =3o-b

APPROVED BY:

I. Cecil Felkner, Ph.D, Signature: ,! ﬁ({“,,‘?‘tjl‘w"\

Oncogenicity

Technical Quality Controi Date: \—’)ﬂ—&’(o
fynamac Corporation

)
Krystyna K. Lozke, Ph.D. Signature: J/M"'W\,‘q_ E. Lcolo.b
EPA Reviewer A B ;
Date: L-5_%¢(

Edwir_\ Budd Signature: (&M /() A,UC]G/
EPA Section Head Dates J%?A’é

/
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Under the conditions of the study, methamidophos was not
oncogenic when fed to CD-1 mice for 106 weeks at levels of 1, 5,
or 25 ppm 1in the diet. Malignant neoplasms, metastatic
neoplasms, benign tumors, and other histopathologic lesions were
found to the same extent in the controls and test animals at all
lavels of methami- dophos feeding. Some of these lesiors were
more prevalent in one sex (e.g., lymphomas in females) than the
other, but were com- parable between the dietary groups. Most of
the lesions reported were associated with the aging process in

this strain of mice. Interstitial pneumonia observed in the
25-ppm females was also not compound related.

The systemic LOEL based on decreased gain in body weights and
decreas ‘ood consumption in both sexes, is 25 ppm. A systemic
MOEL ° - _en established at 5 ppm.

Core Ciasstfication: Guideline.

Ttems 8 through 10--see footnote 1.

17. HMATERIALS AND METHODS (PROTOCOLS):

A,

Haterials and Methods:

1.

(See Appendix A for details.) :

Ve
The test compound, methamidophos, batch Ho. 77-297-149, was
described as a clear liquid.

¢ The test mix’cure*
different components. The percent of active ingredient,
methamidophos, in the test mixture was determined at 6-month

intervals during the study:; any changes in the concentration
were compensated for in preparation of the diet. The homo-

geneity and stability of methamidophos in the diets were
determined at regular intervails.

Test diets were prepared every week by homogenizing basal
diet, Ralston Purina Chow 500-4 (Ettsform), with .iae’ test
mixture (calculated on the basis of 70 percent active in-

gredient) at G, 1, 5, or 25 ppm. Corn ofl ‘1 percent by
weight) and acetone were used as the vehicle and solvent,
respectively. Diets were stored in the freezer unti) fed.

i
Only items appropriate to this DER have been included.

10
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3. Four main groups of CD-1 mice (Charles River), 50/sex/group,
were fed the diets containing 0, 1, 5, or 25 ppm of the test
material for 106 weeks (termination of study). 1In addition,
four satellite groups of 10 mice of each sex fed the same
diets were maintained for 1laboratory investigation and

terminated at week 53 of the study (interim sacrifice).

4.. Animals were observed twice daily for toxic signs, moribundi-
ty, and mortality. Weekly examinations for abnormalities and
masses by palpation were made. Food consumption and body

weights were measured and recorded every week.

Mice in the satellite groups were used for hematological
determinations at 6 months and 1 year. Ten randomly selected

mice/sex/group were used for these determinations at the
terminal sacrifice.

6. All mice found dead or sacrificed during the study or at
interim and terminal sacrifices were subjected to gross
necropsy. Sacrifice was by €O, asphyxiation. Approximately
44 tissues from each animal were fixed in formalin. Absolute

and velative organ welghts were tabulated after the terminal
sacrifice.

7. A microscopic examination was performed on ali

available
tissues from all animals in all groups. p

‘ ) ‘
8 Analysis of viariance was used to acsess the significance of

intergroup differences, followed by least significance dif-
ference or Duncan's new multiple range test. A1l significant
differences were reported at 95 percent confidence level.

Protocol: A protocol was not provided.

REPORTED RESULTS:

A.

Dietary Analysis: The chemical analysis of a composite sample of
five batches of technical methamidophos revealed
(see Appendix B for identification) with an overall recovery of

98.2 to 102.4 percent. The percent active ingredient of methami-

dophos determined at 6, 12, 18, and 24 months ranged from 70.0 to
72.4. ‘

Test diets fortified with [!4CImethamidophos at 1 ppm had an 11
percent coefficient of variation in concentration of test article

between 0.2-g aliguots, indicating a homogenous distribution of
the test compound. ) -

Dietary methamidophos at ) ppm was stable at -20°C (freezer
temperature); degradation at room temperature was <15 percent for

16 days. Therefore, the test material in the diet was stable
over the 7-day feeding period. )

4

11

L 2%
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The mean, standard deviation (SD), and range of concentration for
the monthly analysis (n = 25) of dietary methamidophos were as
follows: 1 ppm = 0.97x0.10 (0.65-1.10); 5 ppm = 4.78:0.50
(3.89-5.90); and 25 ppm = 24.24%2.67 (20.20-30.70). A deviation
of 35 percent during one analysis from the theoretical concentra-
tion occurred at ) ppm at 24 months; deviations for § and 25 ppm
were less than 25 percent.

Clinical Observations and Mortality: Ten mice found dead or
sacrificed moribund during the first month of the study were
replaced with new animals. These substitutes were ‘sacrificed 1
month after termination of the study. It was reported that no
dose-related effects were responsible for mortalities, although
an increased death rate was seen in the 5-ppm females (Table 1).

The observed clinical signs (rough coat, urine stain, enlarged
abdomen, and spontaneous seizures when handling) were reportedly
related to the aging process in mice of all groups.

A total of 27 mice (14 males, 13 females) exhibited palpable
masses, which were distributad as follows: abdomen, 6; neck, S;
leg, 3; perineum, 2; testicle, 2; side, 2; and rectum, back, side
chin, base of tail, penis, anus, and side of leg, 1 each. These
masses first started appearing in the male control group, and the
average mean time of their appearance was between 50-87 weeks In
males and 61-78 weeks in females. Ten mice with masses were
found dead, nine were sacrificed moribund, and eight were
sacrificed after 105 weeks. There was no dose-related increase
in masses.

It was' concluded that the test compound had no toxicological
effect on beshavior, occurrence of masses, or mortality.

Body Weight: The mean body weight of males receiving 25 ppm
methamidophos was slightly (2.5-10.%) but significantly lower
(p < 0.05) than controls between weeks 72 and 106, excluding
weeks 75 and 87 (Table 2). Males receiving 1 ppm of the test
material showed a slight (3.2%) but statistically significant
decrease during week 2. Females in the 25-ppm group exhibited
statistically significant decrease (5.7-13.9%) in body weights
between weeks 58-106, with the exception of week 62. In
addition, a statistically significant decrease (2.9-8.3%) was
observed during weeks 2 and 58 for females receiving 1 ppm, and
at week 26 a significant ircrease (3.0%) for females receiving
25 ppm.
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_ TABLE 1. Percent Cumulative Mortality in Mice Fed Methamidophos?

Dietary Group ' Time (Week)
(ppm) - Sex 52 18 106
0 M 10 (5) 18 (9) 44 (22)
- - F 10 (5) - 28 (12) 44 (22)
1 M 8 (4) 18 (9) 50 (25)
F 2 (1) 18 (9) 48 (24)
5 M 4 (2) 22 (1) 46 (23)
F 6 (3) 32 (16) 70 (35)
25 M 4 (2) 12 (6) 54 (27)
F 8 {4) 22 (11) 56 (28)

aNumbers in parentheses indicate total number of deaths that occurred
beginning with day O.
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TABLE 2. Summary of Mean Body Weight (g) in Mice
Fed Different Levels of Methamidophos?

Methami-
dophos _Heek

(ppm) 60 65 70 12 15 80 85 87 80 95 100 106

Hales
0 41 40 40 41 40 40 41 40 40 40 40 39
1 2 4 4 & 41 4 40 41 40 39 39 39
5 M 41 42 41 40 40 41 40 41 40 40 40
25 39 39 39 38% 38 38% 38% 38  39% 36%  36% 36w
| Week

58 60 62 65 10 15 80 85 96 95 100 106

Females
0 36 35 35 35 35 35 3% 35 36 36 36 36
1 33 35 34 35 34 35 35 35 34 35 35 35
5 35 35 35 35 36 35 37 36 36 35 34 36
25 33« 33 33 33 32 33« 33 I2v 3¢ 3 N+

3 These data were taken from Tables II (p. 27), ADO3 (pp. 164~167) and ADOY (pp.
168-239) of the submission. )

* Significantly different from control value (p < 0.05).
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0. Food Consumption: A summary of weekly food consumption at 13 :
weeks and 13-week intervals thereafter was given. In addition,
individual weekly consumptions were reported. The consumption of
methamidophos was calculated by multiplying the mean individual
food consumption during the study by the dietary Jevel of
methamidophos. During week 106, al) male test groups and the 5- -
and 25-ppm female groups consumed significantly less (males,
11.9%; females, 11.9 - 16.6%) amounts of food than controls. In
addition, statistical differences between the test groups and
control occurred randomly throughout the study. From week 52
until study termination, 25-ppm females consumed a significantly
lesser amount of food than controls (9.1-22.0%; Table 3). Food
consumption for 25-ppm males was significantly lower (4.9-13.6%)
for weeks 39, 60, 78, 80, 85, 95, and 100.

E. Hematoloqy: Hematological determinations were made at weeks 27,
54, and 105. There were no changes in hematological parameters
that were consistent with time or dose. At 27 and 54 weeks,
erythrocyte counts (RBC) were significantly increased in 1-ppm
males; mean corpuscular hemoglobin (MCH) was increased for 5-ppm
females; mean corpuscular volume (MCV) and MCH were decreased in
25-ppm males. Parameters exhibiting significant differences for
different dietary levels at the same time intervals {included
decreased MCY for 1~ and 25-ppm males at week 27, increased MCV
and decreased platelets for 5- and 25-ppm males at week 54, and
decreased monocytes and eosinophils for 1- and 5-ppm males at
week 105. Also at week 105, there was a significant increase for
RBC, hemoglobin (HGB), and hematocrit (HCT) in 25-ppm females and
HCT 4n 25-ppm males, A1l of these differences were considered
random and not compound-related.

F. Orgqan MWelghts: The only changes in absolute organ weights that
were significant (p < 0.05) were an increase in mean brain weight
in females receiving 5 ppm (3.9%) and mean lung weight in females
receiving 25 ppm (23.4%). The incidence of interstitial pneumonia
in the 25-ppm males was reported to be responsible for a signifi-
cant increase in the absolute weights of lungs in this group. A
statistically significant increase in absolute brairn weight for
5-ppm females was considered to be due to the small range of
absolute brain weights of control females. Organ-to-body weight
rattos of adrenals, brain, heart, kidneys, and lungs showed
statistically significant increases (15.4, 15.0, 20.3, 17.7, and
48.1%, respectively) in 25-ppm females (Table 4). A significant
increase in the relative weights of 1-ppm female spleen (68.6%)
and 25-ppm male brain (10.6%) were also recorded. The increase
in relative organ weights in 25-ppm groups was considered to be
due to significantly reduced body weights. Spleens in 1-ppm
females were heavy because of malignant lymphomas.

G. Gross Pathology: HMost commonly observed 1lesions in all male

groups were masses within the 1lungs, liver, and hematopoietic
tissues, especially lymph nodes, thymus, and spleenr. The testes




Table 3
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TABLE 3. Summary of Mean Food Consumptien (g/mouse/week)
in Mice Fed various Levels of Methamidophos?

Hethami-~-
dophos Week

(ppm) 39 52 60 65 10 15 18 80 85 90 95 100 106

.

o tales
0 38 36 40 38 42 40 4 4 42 43 45 44 42
1 38 40% 40 40 4 4 2 4 39 42 2« 4 37>
5 36 39 39 39 41 §1 42 4 40 43 42 43 3
25 36% 42~ 37* 38 40 40 40* 39 3% M 40%* 38% 31+
Heek

48 52 60 65 10 15 18 80 85 90 95 100 106

Eemales
0 38 18 42 41 45 44 44 43 45 45 50 46 42
1 36* 39 39 39 1 41 4 4] 9% 42 41 4 3
5 40 39 .4 40 43 42 44 42 4 41 43 4 37*
25 KA § 37%  36* - 38%  40% 39% 38* 37*  39*  39*  3Ig%  35%

® This table is based on Tables I (p. 24), ADO4 (pp. B8-91).and ADU2 (pp. 92-163) of the
submission,

% Significantly different from control value (p < 0.05). !
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TABLE 4. Moan Relative Organ Woights (% of Body Weight) of Mice 0057 13
fad Different Lavels of Methemidophos for 106 Weoksd
: Organ
Hathamidophos .
(ppm) Mdrenals Brain Hoart Kidneys Lung Spleen
' :
Males - -
8
0 0.052 (0.184) 1.410 (0.353) 0.697 (0.195) 2.521 €1.102) 1.081 (0.816) 0.582 (0.332)®
' 0.025 (0.007) 1.436 (0.228) 0.716 (0.181)  2.517 C1.337)  1.255 (1.094) 0.633 (0.988)
5 0.029 (0,013 1.431 (0.258) 0,708 €0.213) 2.521 (0.720) 1.95 (0.870) 0.568 (0.753)
5 0.038 (0.50) 1.559%(0.253) 0.779 €0.182) = 2.520 (0.419) 1.248 (0.958) 0.536 (0.677)
femalos
0 0.039 (0.010) 1.618 (0.408) 0.645 (0.207) 1,858 (0.502) {.047 €0.376) 0.774 €0.627)
t 0.040 (0.012)  1.597 (0.266) 0.633 (0.154)  1.856 (0.291)  1.031 (0.365) 1,305%(1.684)
5 0.042 (0.013) 1.708 (0.408) 0.675 (0.170) 1.914 €0.378) (.106 (0.336) 0.873 (0.9
5 0.045%(0.012)  1.860%(0.331)  0.776%(0.195)  2.187¢(1.052) 1.551%(0.719)  1.059 ({.255)

The values in parentheses are the standerd devistions.

5This teble is based on Tables GPOI (p. 32) and GPO3 (pp. 265-2080) of the submission,

'Signlﬂcanﬂy different from control valus (p < 0.05).
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were often found shrunken, flaccid, and gray. Females, irrespes-
tive of their dietary group, had similar numbers of lung masses,
but fewer hepatic masses and more involvement of the hematopoietic
system than males. In addition, clear or red ovarian cysts and
cystic uteri were often seen in females. Irrespective of sex and
aletary group, animals frequently exhibited a mild to marked
thickening of the glandular stomach. The kidneys were often

pale, pitted, or had small cortical cysts. Intestines were often .
filled with fluid. N

-

H. Histopathology: Primary malignant tumors, metastatic lymphomas,
histiocytic lymphomas, myeloproliferative neoplasia, and benign
tumors are tabulated in Tables 5 and 6. 0Dosing had no effect on
the incidence or the distribution of Tymphomas.

Most common primary neoplasms found in most of the dietary groups
of both sexes included alveolar/bronchiolar carcinomas and
hepatocellular adenomas. Malignant lymphomas were dominant fin
the lungs, liver, spleen, lymph nodes, kidney, and uterus, were
more prevalent in females than males, but were not restricted to
any dietary group. Among the benign tumors, adenomas {in the
lungs, Harderian, and pituitary glands were more prominent. No
unusual or rare neoplasms were found. Findings were in agreement
with the historical tumor data for aging albino mice.2 Report-
edly, there were no compound- or dose-related increases in total
tumors, total benign tumors, animals with only single or multiple
benign tumors, animals with at least one benign tumor, or animals
with both benign and maligrant tumors.

There was an increase in toftal malignant tumors in the 1- and
5.ppm females, buc not in the 25-ppm females when compared to the
controls. In addition, there was an Increase in total malignant
tumors in 5- and 25-ppm females. MNone of these random increases
showed any dose-response relationship. It was concluded that
there was no evidence for any induced oncogenicity in this study.

Nonneoplastic lesions were, in general, found at comparable inci-
dence in control and dose groups. Common histopathologic
(nonneoplastic) lesions observed in all dietary groups of "both
sexes included myocardial degeneration; chronic active inflamma-
tion and lymphoid hyperplasia and/or extramedullary hematopoiesis
in the 1liver; hyperpiasia of the subcapsular spindle cell and
hyperplasia/alteration of the cortical glandular cell of the
adrenals; hyperplasia of the glandular mucosa of the stomach;
chronic interstitial inflammation, glomerular amyloidosis, and
hydronephrosis of the kidneys; degeneration with occasional
mineratization of the testes; and ovarian cysts and cystic
endometrial hyperplasia of the uterus. Some of these lesions
vere more prevalent in one sex than the other, but were comparable

2
Percy, 0. H. and Jones, A. M. “incidence of spontaneous tumors in
¢o{R)-1 HaM/ICR mice.® J. Natl. Cancer Inst. 46(5): 1045-1065.

————
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TABLE 5. Incidance of Primary Heoplestic Lesions end Malignant Lymphomur In Mice
fed Differont Dietary Levels of Mathem!dophos®

/ Haleg femnlos
__Methsnidophos (ppm) . Methemidophos Copm)

Organ : 0 I % 5 0 f 9 25
Yammary Glond s° 50 4 50
Adenocarcinoma b - - - { 2 3 1
%0 50 %0 50 50 %0 %0
Atveolar/bronchlolser cercinoma 1 7 ] 2 2 3 4
vor 50°¢ %0 50 ) 50 %0 %0 50
Hepatocolluler cercinomse 9 4 7 8 2 0 0 1
Sarcoma 0 0 0 1 2 | 0 0
Urinary 81 r 50 50 50 %0 50 48 %0 49
Lelowyosarcoma 0 i 0 o 0 3 0 |
Pitultary Gland 50¢ 50 48 47 48 49 49 50
Carclinamn Q 0 | ] 3 4 2 0
Overles - - - - 50° 49 £9 50
Sercoma 0 0 0 0 2 . 0 0
Endometrial stromal sarcoma 1] 0 0 0 ! 1 2 0
Cervin ‘ - - - - 50 46 45 %0
Stromel cell sarcoms 0 0 ] 0 2 § ] 0
Multiple Sites 08 50 50 50 50 50 50 50
Lymphoma® 4 4 7 ] 2 6 0" 4
Lymphoma, histocytic ) 4 3 2 2 5 4 5
Hyeloprolifaretive nooplesia 2 ! 2 1 0 2 1 [

% ]
11 & neoplewn occurred at an incidence of 2 parcent or less In all groups, the tumor incidence was not
tabulated. '

? (- tould not be determined frem the summary teble.
* Mumber of tlssuos examined histologically.

i
Mumber of snimals examined histologlcally.

* Mot spocifisd.
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TABLE 6. Incidence of Bonign Tumors In Mice Fed Different Dietary Levels of Methamidophos®

Malos Femples

Hefhg! dophos (ppem) Hﬁh#l dophos_(ppm)
"n

. so® %0 50 50 50 50 50 50
veolar/bronchiolar sdencms 7 5 8 7 5 i0 4 8
. sob 50 50 50 50 50 50 50
mangioma 0 | ! 0 0 0 2 1
nals s> 0 50 50 50 50 50 50
rtical adancma 0 | | 0 2 ! { 4]
srlen Glends sob 50 50 50 50 50 50 50
v 6 4 3 2 2 4 3 4
itary Gland -€ - 48 47 &8 49 49 -
nomA 0 1 { 3 4 2 0
L - o - a8 - 50 - -
tooma 0 0 0 | 0 2 ¢ 0
5 - - - - s® 49 49 49
aangioms 0 0 [ 0 2 3 2 0
i oRyCma 0 0 0 0 2 2 0 0
x - - - - s0® 4 4 a7

- nooplasm occurred at an incidence of 2 percent or loss In ell groups, the tumor Incidence wes not
‘atad.

i of tissuas exemined histologicelly.

ould not bae datermined from the summary table.

13 25
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between the dietary groups. Nonspecific interstitial pneumonia
of unknowrn origin was more prevalent in 25-ppm females (32/50)
than 25-ppm males (15/50).

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The author concluded that:

1. A1l animals, irrespective of their dietary group, chowed an
age-related physical appearance and behavior. There was
comparable 1incidence of palpable masses in all groups;
however, they occurred slightly earlier. in the control groups
than in the test groups.

2. Food consumption and body weights for both the sexes at the

25-ppm level were significantly decreased compared to the
controls.

3. There were no hemotoxic effects due to the test compound.
There were no compound- or dose-related effects on organ .
vweights or gross findings.

4, Histopathologic examinations of various tissues did not reveal
any compound-induced effect on the occurrence of neoplasms.
Primary neoplasms were similar in localization, type, time of
occurrence, and incidence in control and test animals.

5., The NOEL 1s &5 ppm. The 25-ppm dose level induced toxic
effects based on & significant decrease in body welights.
Methamidophos was nononcogenic for male and female mice at
all the dose levels tested.

B. A quality assurance statement was signed and dated August 6, 1984,

14, RFIEWERS' DISCUSSION AND INTERPRETATIOH OF STUDY RESULTS:

The experimental methods were complete and adequate to assess the
cacogenicity of methamidophos. The report was well! organized and
well written. Under the conditions of the study, the test compound
was -a¢arly nononcogenic., Primary neoplasms, metastatic neoplasms,
benign tumors, and other histopathologic lesions generally occurred
to the same extent in the control and test animals. Two major
varfations were observed: 1) lymphomas were more prevalent in
females and 2) interstitial pneumonia of unknown origin was found in
25-ppm females. Most of the lesions were associated with the aging
process. Some of the lesions were more prevalent in one sex than the
other, but were comparable between the dietary groups. Historical
laboratory data on this strain of mice were available.

14
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There were no toxicologically important effects on the behavior,
occurrence of masses, or mortality. Some relative organ weights in
25-ppm females (adrenals, brain, heart, kidneys, lungs) and 25-ppm
males (brain) were significantly increased. We agree with the
author's conclusion that the increase in relative organ weights was
due to significant reduction in body weights. From week 60 onwards,
25-ppm females constantly consumed less amounts (7.8-22 percent) of
food (p < 0.05) than controls. In males, food consumption started
decreasing (4.8-13.6 percent) from week 78. In addition, statistical
differences between the test groups and controls occurred randomly
throughout the study in both sexes. Females on 25 ppm methamidophos
also gained (6-19 percent) less body weight between weeks 58-106. The
corresponding decrease in males was 5-10 percent less than the con-
trols. Although it was not mentioned in the report, we assess that
a systemic LOEL should be based on the decreased weight gain/food
consumption at 25 ppm. We agree with the study author that the
systemic NOEL is 5 ppm.

A number of inconsistencies between the text, tables, and individual
data were observed:

1. Summary Tables I and II (mean feed consumption and mean body
weight, respectively) contained errors. Values in the tabies did
not always match with the mean values given under the individual
data. However, these errors were very small.

(Appendix € includes the original (from the CBY) and corrected
tables.)

2. This submission 19: The author stated "other than an increase in
nonspecific interstitial pneumonia in 25 ppm males of unknown
origin." In fact the summary table (CBI Vol. 2, p. 42) showed
interstitial pneumonia to be a prevalent condition in females
that increased with dose, 32/50 for 25-ppm females against 15/50
for 25-ppm males. Such errors reflect on the process of quality
control.

15--see footnote 1.

CBI APFENDIX: Appendix A, HMaterials and Hethod, CBI pp. 10-13;
Appendix B, Chemical Composition of Technical Hethamidophos, CBI pp.
84-86; Appendix C, Tables I and II (original and corrected), CBI pp.
24 and 27.
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Pages Qi through ’“// are not included in this copy.

The material not included contains the following type of
information:

____ Identity of product inert ingredients

Identity of product impurities i

Description of the product manufaé¢turing process
Description of product quality control procedures
Identity of the source of product ingredients
Ssales or other commercial/financial information
A draft product label

The product confidential statement of formula
Information about a pending registration action

X _ FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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A. HWe assess the NOEL and LOEL for parental toxicity at 10 and
33 ppm, respectively, based on reductions in premating and lacta-
tion body welghts noted at 33 ppm. Decreases in reproductive
performance were noted at 3, 10, and 33 ppm and decreases in pup
viability and body weights during Jactation were noted at 33 ppm.
The NOEL for reproductive toxicity could not be determined for
this study since compound-related effects wera noted at all levels
tested.

8. This study, as reported, did not provide adequate information for

- - assessing the reproductive toxicity of the test material admin-

{stered by dietary inclusion to rats. Because the NOEL could not

be determined, this study did not satisfy the regulatory
requirements.

re Classification: Supplementary

8. RBECOMHENOATIONS:

We recommend that reproductive dats on each animal in this study be
submitted. These data should include the dates at the initiation of
cohabitations, dates when plugs or sperm in vaginal smears were found,
uterine findings during necropsy, and findings from any method(s) used
to determine the pregnancy status of females whose uteri appeared to
be nonpregnant (one acceptable method 1s 1mmersion of uter! in a 10
percent solution of armontum sulfide). Since reductions in the per-
centage of sperm-positive females delivering litters were noted in
the dosage groups in all generations 1in this study, the above data
are essential to determine {f these reductions were associated with
events during fertilization, {mplantation, or intravterine death
after implantation. We also recomaend that 1f additional work 1is
conducted to assess the reproduction toxicity of methamidophos 1in
rats, dose levels below 3 ppm should be used to determine the HOEL.

Items 9 and 10-~see footnote 1.

1). HATER AND METH PROT
A. rials and Methods: (See Appendix A for details.)

1. Yest material: Methamidophos technical, batch Mo. 77297-149,
was described as a clear liquid at room temperature consisting
of 70.5 percent active ingredient. The test material
(dissolved 1n acetone and subsequently mixed with corn oil)
was mixed with Purina Rodent Chow at concentrations of 3, 10,
and 33 ppm. Control diets consisted of Purina Rodent Chow

LOn‘ly {tems appropriate to this DER have been included.

3 | 41
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mixed with corn oil and acetone. Samples of the test diets
were frozen and analyzed monthly by high pressure 1liquid
chromatography to verify dose concentrations.

2. ;g51Tgn%gal_ggg_;gg;_;xﬁggmg: A total of 104 male and 104
emale rats were obtained from Charles River Laboratories,
Kingston, NY. Animals were approximately 21 days old upon
arrival to the testing laboratory. Rats were acclimated to
laboratory conditions for 14 days prior to study initiation.
During the course of this study, water and test diets were
available ad 1} . The 26 rats/sex assigned to each group
in the Fp generation received the test or control diets for
at least 100 days prior to mating. Treatments were continuous
throughout the Fy and F, generations. Rats were mated on
a 2:1 female-to-male basis with the goal of obtaining at
least 20 mated females per group. The Fy pups were weaned
at 21 days of age, and 26 pups/sex/group were randomly
selected to become parents of the Fp; and Fpp generations.
Pups in both Fp generations were weaned and sacrificed at
21 days of age.

3. Pparameters evaluated: Animals were examined daily for toxi-
cologic signs. Prior to mating, animals were weighed once
every week. Mated females were welighed on gestational days 0
(day of mating), 6, 13, 20, and 21; food consumption was
determined for gestational days 0-7, 7-14, and 14-21. Upon
delivery (lactation day 0), the number of live and dead pups,
their sex, and litter welght were recorded. Maternal body
weight, litter weight, number of 1ive and dead pups, and food
consumption were determined on selected days during the
lactation period. Histopathologic examinations were conducted
on rep-oductive organs and gross lesions from Fg and F,
parents.

12. REPORTED RESULTS:

A.

Test material: The mean dose concentrations of methamidophos for
the 0-, 3-, 10-, and 33-ppm levels were 0, 3.0:0.4, 9.1:1.3,
and 27.9:4.0 ppm, respectively.

parental effects: The most frequently reported clinical sign was
alopecia. The incidence of this finding was slightly higher for
the 33-ppm groups. The test material was associated with statis-
tically significant f{ncreases (6.2%) in body weights in the
premating period in Fg male rats dosed with 10 ppm; however,
males from the 33-ppm group had statistically significant body
weight losses (5.4-6.7%) during the same perfod. Statistically
significant body weight gains (5.4-13.6%) were noted in all dose
groups of Fg females prior to mating, but these were not dose
related. Food consumption data from Fp males suggested that

45
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statistically significant increases (8.5-13.8%) and decreases
(7.8-12.4%) occurred in the 10- and 33-ppm groups at various
times during the premating period. Statistically significant
Increases (12.9-24.9%) in food consumption were reported for 7g
;emle§ from the 33-ppm group. These data are summarized in
able 1.

The group mean body weights of F male and female animals in the
high-dose group were significantly lower than controls at the
start of the premating perfod and remained lower (5.9-17.1%)
throughout this period. Females from the Fy mid-dose group had
statistically significaint {ncreases {in body welght (7.2-12.2%)
when compared with controls during the premating period. No
significant differences were reported in the food consumption of
Fy males and females during this period, with the exception of
the increased food {intakes recorded for males (5.5-7.6%) and
females (14.6-18,3%) in the 10-ppm groups. These data are
summarized in Table 2. :

Gestational body welght gains of Fp rats in the 33-ppm group
were significantly reduced (20.3%) when compared with controls.
Body weights of Fgp animals from the other dose groups were
comparable to controls. Gestational food consumption for F
rats from all groups was comparable. The study author reportes
that no bilological differences were noted during lactation in
Fo maternal body weight gain or in the combined maternal and
pup food consumption (Table 3). Ho significant effects were
reported in the F; maternal body weight gain and food consump-
tion during gestation or lactation of the Fp, generation for
any group (Table 4). However, significant decreases (26.7%) were
reported for the combined food consumption of Fy mothers and
their Fap pups for the 33-ppm group during lactation (Table 5).

The percentage of sperm-positive Fo females delivering Fy
pups was decreased (by 24.0-37.5%) for all dose groups compared
with controls (Table 6). However, the study author did not
consider this a compound-related effect due to the lack of a
dose-related response in the dose groups. The gercentage of F
females delivering Fpa pups was reportedly comparabie for a‘l‘
groups; the percentage of sperm-positive Fy females delivering
Fop PUPS Wwas reduced (by 61.9%) Ffor the 33-ppm group only
(%ab]e 6). ‘

Offspring_effects: Dose-rclated decreases uere noted for <ihe
number of live Fy pups at bisth. The viability of pups during
jactation was reduced in the high-dose group when comparsd with
controls; however, these effects were not statistically signifi-
cant. The only effect in pup viability reported for Foa PUPS
was a statistically significant decrease (23.6%) in 1ive pups
noted on day 14 of lactation for the high-dose groud (Table 7).
A similar (but not significant) decrease in viability was noted
for Fap PUPS from the high-dcse group cn day 14 of Jactation.
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TABLE V. Effects of Methamidophos on Parental Fp Rat Body Welght
and Food COnsumptipn Prior to Mating

Body Weight® Food Consymptiond.b
Week Week '
Dose Tested 1 5 10 15 ) 5 10 14
, Hales

Control 132° 34 444 504 3462 376 an 33
13 26 k¥ 43 16 29 22 23

3 ppm 133 333 437 491 296> 365 . 385 309
8 19 29 34 15 22 25 21

10 ppm 136 351 412% §35% Jig% 414» 4z9% 350*
8 20 36 45 19 25 25 ra]

33 ppm 136 331 420% 410% 303* 381 409* 316
" 21 317 £ 18 22 eh 23

females

Control 112 199 234 258 226 249 231 209
6 16 21 22 9 16 18 14

3 ppm 114 " 206 251% 279* 229 256 261 229
6 13 ral 29 15 22 33 38

10 ppm 115 205 248% 212 233 256 265% 217
1 13 23 Ki:} N 0 29 39
33 ppm 13 203 258% 293% 225 281* 2956 248*
6 14 ,26 37 10 29 4 ?8

dvajuas represent group mean * $.0., in grams.
brood consumptions recorded per cage of two rats.

*Reportes as ®statistically different from controi.®
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YABLE 2. Effects of Methamidophos on Parental Fy Rat Body Weight J05313
and Food Consumption Prior to Mating

Body Weight at Weekd Food Consumptiond at Week
Dose Tested 1 5 10 15 i 5 10 15
Males

- Control 159 350 469 522 350 400 - 383 310
29 37 - 48 61 23 30 35 32
3 ppm 146 335 455 508 339 389 382 364
38 41 44 49 32 25 n K}

10 ppm 154 354 481 538 3n= 422% 410% 398*
28 34 41 52 29 N 21 30
33 ppm 134% 310* 418* 468* 350 397 3an 356
21 30 4) 54 217 32 26 23

Female

Control 129 20¢ 252 2N 268 253 241 240
22 24 28 3 23 22 18 16
3 ppm 120 204 249 272 267 252 252 241
25 2] 24 32 17 15 17 13

10 ppm 133 224% 276* 304* 293 289 285% 275%
18 18 23 29 22 21 29 24
33 ppm 107* 187* 233% 256% 282 258 246 243
1 12 16 22 14 15 19 28

3yalues represent group mean + S.D., in grams. |

*Reported as ®statistically different from control.”
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TABLE 3. Effects of Methamidophos on Maternal Fp Rat Body Weight 005313
and Food Consumption during Gestation and Lactation
of the Fy Generation

Body Weight Total Food
Dose Tested Body Weight? Gain? Consumption?

- . pay{s) of Gestation

0 21 0-21 0-21
Control 263 383 123 170
25 30 18 20
3 ppm 210 394 123 169
15 26 24 16
10 ppm 213 382 109 164
21 33 20 26
33 ppm 287* . 385 98* 166
34 46 25 20

Day({s) of lLactation

0 21 0-21 0-21
Control 301 324 24 503b
34 25 25 84
3 ppm 300 332 32 52gb
14 16 18 101
10 ppm 305 327 24 512D
18 25 29 58
33 ppm 304 317 14 453b
36 25 23 119

dyalues represent group mean + S.0., in grams.

brotal food consumption of mother and pups.

*Reported as ®significantly different from control.®




TABLE 4. Effects of Methamidophos on Maternal Fy Rat Body Heig\{t05313
and Food Consumption during Gestation and Lactation
of the Fp, Generation

Body Weight Total Food
Dose Vested Body Weight? Gain? Consumptiond

- bay(s) of Gestation

Q 2l 0-21 -21

Control 218 3719 101 145
25 36 23 18

3 ppm 211 ags 108 161

21 25 22 34

10 ppm kIR 412* 10} 155
K} ] 40 217 24

33 ppm 259 343% 84 151
22 21 i8 18

flav({s) of iactation

] a 0-21 0-21
Control 305 325 22 430b
26 24 13 93
3 ppm 305 325 20 442b
24 19 23 101
10 ppm 333* 3sa* 19 4nd
g 28 26 108
33 ppm 282* 289* 8 3s0b
25 18 18 97

3yalues represent group mean t S.D., in grams.

brotal food consumption of mother and pups.

*Reported as "significantiy different from control.*




| - 0052
® . ® 5213

TABLE 5. Effects of Methamidophos on Maternal Fy Rat Body Weight
and Food Consumption during Gestation and Lactation
of the Fpp, Generation

_ Body Weight Total Food
pose Tested Body Weightd Gaind Consumption?

- - Day(s) of Gestation

Q 2l 0-21 0-21
Control 31 428 1ns 153
24 28 21 17
3 ppm 309 426 116 143
19 25 19 19
10 ppm 3424 448 106 151
a8 1% 33 20
33 ppm 292 185 93 143
36 58 24 18

pav(s) of tactation

0 21 0-21 0-21
Contro) 336 33 -6 479
31 65 69 84
3 ppm 330 342 9 414
17 22 27 41
10 ppm 372 363 -9 410b
57 45 33 134
33 ppm 337 32 -26 351bx
61 36 1 108

3yalues represent group mean & S.D., in grams.

byotal food consumption of mother and pups.

*Reported as "significantly different from control.”
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TABLE 6. Effects of Methamidophos on Reproductive Performance of Rats
No. Sperm- No. Litters % Sperm-Positive Females
Dose Tested Positive Females Delivered that Delivered

Fp Females (Production of Fy Generation)

Control 25 25 100
3 ppm 23 5 65.2%
10 ppm 25 19 76.0*
33 ppm 24 15 62.5*

Fy Females (Production of Fp, Generation)

Control 22 16 12.7
3 ppm 24 19 . 19.2
10 ppm a 13 56.5
33 ppm 26 14 53.8

Fy Females (Production of Fyp Generation)

Control 20 16 80.0
3 ppm 22 13 59.1
1G ppm 10 ' 6 60.0
33 ppm 21 8 38.1%

* Statistically different from control value (p < 0.05); analyzed by the
reviewers using Fisher's exact test.

1"
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These data are summarized in Table 7. In addition, the study
author reported that the mean number of 1live F pups on
lactation days O and 14 in the high-dose group was s?gnificantly
reduced when compared with controls.

Reductions in pup body welghts (6.2-20.1%) durin% the lactation
period were reported only at the 33-ppm dose tevel. In all
generations (Fy, Fp,, and Fyp) these reductions in pup body
welights were statist ca]ly sign?ficant (Table 8).

13. STUDY AUTHOR'S COMCLUSION S[QQAL!TY ASSQRANQQ §A§y £S:

A,

The study author concluded that methamidophos incorporated in the
diet at a concentration of 33 ppm produced paternal, maternal, and
pup body weight decreases, as well as reductions in reproductive
capability in rats. No effects were noted at 10 or 3 ppm.

A quality assurance statement was signed and dated September 26,
1984,

Y4, REVIEWERS® DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A,

Body weight data from this study were difficult to evaluate since
inconsistent body welight effects were noted both within and be-
tween generations. For example, Fg male rats dosed with 10 ppm
had statistically significant body weight Increases during the
premating perfod, whereas Fg males from the 33-ppm group had
significant body weight decreases. Results also indicate that
fo females from all three dose groups had significant body
weight gains when compared with controls. However, during the
same pericd, Fy male and female rats dosed at 33 ppm had signi-
ficant body. welight decreases, whereas Fy females dosed at
10 ppm had significant body weight increases. HMaternal body
weights during gestation and 1lactation for all generations
suggested that animals in the 33-ppm groups gained less weight
than controls. Haternal body weight gains for the other: dose
groups were not affected. Food consumption data for this study
were often finconclusive and did not necessarily correlate with
body weight changes. The above data are presented in Tables 1
through 5 of this review.

The reproductive performance (when measured as a function of the
number of sperm-positive females that delivered pups) was ad-
versely affected at all dose levels., We assess that the decreases
in Fo females delfvering in the 3-, 10-, and 33-ppm groups were
biologically and statistically significant. Moderate reductions
were also noted for the number of Fy females delivering Fp,
litters in the 10~ and 33-ppm groups. We also conclude that the
percentage of animals delivering Fpp pups was moderately reduced

for the 3- and 10-ppm groups and that a severe (and statistically
significant) reduction occurred in the 33-ppm group. These data
are presented in Table 6 of this review.

12
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TABLE 7. Effects of Methamidophos on Rat Pup Viability
Dose Tested ‘At B8irth Day 4 Day 17 Day 14 pay 21
viabiiity of Fy Litters (%, X & S0)

Control 98.2 199.4 99,1 98.9 98.3
5.4 2.1 2.4 2.6 3.2
3 ppm 97.3 971.3 97.0 96.5 96.5
5.3 8.0 1.8 9.6 9.6
10 ppm 96.1 98.8 98.4 98.0 91.5
9.6 3.4 4.8 4.9 5.2
33 ppm 89.3 88.0 96.7 93.8 91.0
19.8 4.7 5.3 8.5 11.8

viability of Fp, Litters (%, X & 50)
Control 99.1 99.0 98.0 98.1 98.1
2.5 2.8 4.4 4.3 4.3
3 ppm 94.4 93.4 93.4 93.0 92.4
12.3 23.0 23.0 22.9 22.9
10 ppm 917 99.4 99.4 93.4 98.9
9.5 2.1 2. 2.1 2.1
33 ppm 971.1"° 85.9 - 890.9 - 16.4* 76.4
4.8 21.1 28.8 29.2 29.2
viability of Fpp Litters (%, X ¢ SD)

Control 98.3 9.4 98.9 91.7 97.7
3.6 2.5 3. 5.5 5.5
3 ppm 100.0 98.7 97.8 97.3 36.9
0.0 3.2 3.5 4.3 5.5
10 ppm 100.0 100.0 100.0 100.0 100.0
0.0 0.0 0.0 0.0 0.0
33 ppm 95.17 84.6 81.4 14.3 73.1
6.1 35.1 33.8 33.5 3.1

*Reported as "significantly different from control.”®
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TABLE 8. €Effects of Methamidophos on Group Mean Pup Body Weight in Rats

Dose Tested At Birth Day 4 Day 7 Day 14 Day 21

Fy Pup Weight (g, X & SD)

5 vontrol 6.2 9.5 13.6 25.3 38.2
0.5 1.5 2.5 4.4 7.0

3 ppm 6.0 8.7 12.1 23.8 ) 36.2
0.7 1.2 2.2 3.1 6.5

10 ppm 6.2 9.6 13.5 25.8 40.0
0.8 1.5 2.1 3.4 5.6
33 ppm 6.2 8.4 11.2*% 21.2*% 32.4x%
0.5 0.9 1.8 3.2 4.4

Fpa Pup Weight (g, X & SD)

Control 6.4 9.9 13.9 26.1 39.4
0.5 1.1 1.8 3.8 6.3

3 ppm 6.3 9.4 13.4 25.0 371.6
0.4 1.3 2.0 3.5 5.7

10 ppm 6.5 10.1 14.4 26.6 40.2
0.3 1.4 2.0 4.2 6.5
33 ppm 6.0* 8.1*% 11.1* 21.5* 32.1*
0.1 1. 6 3.4 5.6

Fop Pup Weight (g, X £ SD)

Control 6. %.% 13.6 25.1 37.9
0.5 1.2 1.9 3.7 6.4

3 ppm 6.2 8.9 1.9 22.1 32.5
0.6 1.3 1.8 3.3 4.0

10 ppm 6.5 10.1 14.0 26.8 35.5
0. 1.9 2.9 4.8 1.5

33 ppm 6.4 9.0 11.6% 21.8 32.1
0.8 1.5 .2 2.1 3.0

*Reported as “significantly different from control using Duncan's multiple
range test.®

14
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The viability of pups during the lactation perfod was decreased
for Jitters in the 33-ppm groups. The percentage of l1ive pups on
lactation day 21 was consistently reduced for the Fy, Fp,, and
Fap generations in the high-dose groups compared with controls.

The viability of pups in the other dose groups appeared to be
comparable to controls (Table 7).

Group mean body weights of pups during lactation were signifi-
cantly reduced for 33-ppm dose groups in the Fy, Fp,, and
Fop generations. Pup bdody welghts for the other dose groups
were comparable to controls (Table 8).

8. Our conclusions differ from those of the study author with-re-
spect to the NOEL for this study. The study author assessed the
NOEL at 10 ppm. However, based on compound-related decreases in
the number of sperm-positive females giving birth at 3, 10, and
33 ppm we conclude that the HOEL and, consequently, the LOEL for
reproductive toxicity in this study were not determined.

Item 15-~see footnote 1.

16. CBI APPEMDIX: Appendix A, Methods, CBI pp. 12-15.
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CONCLUSIONS:

A. Based on the data presented, the NOEL for methamidophos technical
in rats was 1 mg/kg/day for both maternal and fetal toxicity; the
LOEL for both was 3.0 mg/kg/day. The maternal toxicity LOEL is
based on clinical signs as well as decreased body weight gain and
reduced food consumption. The LOEL for fetal toxicity is based
on decreased fetal body weight. Under the test conditions
employed, administration of methamidophos technical to rats was
not associated with malformations; therefore, the NOEL for
teratogenicity 1s assessed at 3.0 mg/kg/day, the highest dose
administered.

B. This study is classified Core Minimum.

g--see footnote 1.

BACKGROUND

A range-finding experiment conducted in 1980 (report No. 96) used
groups of four pregnant rats gavaged daily with 0, 0.1, 0.3, 1.0,
3.3, or 10.0 mg methamidophos/kg/day from gestation days 6 through
20. (Confirmation of mating was designated as day 0 of gestation.)
According to the study author, no adverse effects were observed at
doses up to 1 mg/kg. At 3.3 and 10 mg/kg, organophosphate-related
toxic effects occurred in the dams, and both maternal and fetal body
weights were affected.

The study report described other preliminary work (report number not
given) using dams dosed at 0.5, 1.5, or 4.5 mg/kg. Dams dosed at
4.5 mg/kg aborted their litters around day 15 of gestation. The

author reported that dams dosed at 1.5 mg/kg carried their litters

until sacrifice on day 21.

10--see footnote 1.

MATERIALS AMD METHODS (PROTOCOLS): (See Appendix A for detai\s.).

A. The dosing mixtures consisted of technical grade methamidophos
(Honitor) dissolved in distilled water. Doses were given daily
by gavage at levels of 0 (vehicle control), 0.3, 1.0, or
3.0 mg/kg/day. A positive control group was dosed with hydroxy-
urea at 350 mg/kg in distilled water on gestation days 9, 10, and
11 only.

1Oniy items appropriate to this DER have been included.
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8. The test animals were trom Charles River Laboratories, Inc.
Female CD rats were mated with males of the same strain. Hated
females were dosed on gestation days 6-15 (sperm day = day 0).
They were killed on day 21, C-sectioned, and the fetuses were
subjected to teratological examination.

€. The parameters evaluated 1ncluded:

1. Ng;grnal

2. clinical health--chserved datly

b. food fonsum@tton-—measured through gestation days 6, 13,
ang 2 : ; :

c. body weights on gestation dsys 0, 6, 13, and 21 as well
as body weight changes

d. corpora lutes, {mplantations, and resorptions

e. gravid uterine weight

f. limited gross pathology

?-M&ﬁ.ﬂ.ﬁl
a. mortality

b. body weight

¢. placental appearance

d. sex

e. gross abnormalities *

¢ visceral abnormalities examined by methods described by
Wilsen

g. skeletal abnormalities

12. REPOR R 1s:

A. Test Material Analysis. The study author stated that according
Yo *pretiminary work," stock solutions of the test material were
stable for 1 week when refrigerated. Dosing colutions were made
by dilution from a stock solution that was prepared weekly and
stored under refrigeration. Aliquots of the stock ~and dosing
solutions were said to have been analyzed during the range-finding
study, ylelding recoveries of 74.6-115 percent, with a mean of
97.319.5 percent. Individual analytical results and methods
were not given, and no analyses were reported for the definitive
study. A sample of the test material was frozen and preserved in
the study archives. 7

8. Food Consumption and Body Weights. The relevant data are
rresented in Table 1. According to the study author, both the
body weight and food consumption of high-dese rats (3 mg/kg/day)
were significantly decreased by gestation days 13 and 21 when
compared to vehicle control values. Body weight gains (total and
corrected for gravid uterine weight) were also significantly
reduced for high-dose females. No effects on food intake, body
weight, or weight gain were seen at lower doses.
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TABLE 1. Swmery of Mean Materns! Food Consunption and Body Wsights
of Hetham!idophos-Trested Rate

Dozegs (ma/ka/dey)
0 (Vehicle) 0.3 ) 1.0 5.0
feod Congumption (Q)
Days of Pregnancy
0-6 146218 (21)® 141422 (2%) 141222 €26) 147£13 Q2D
6-13 176221 20 175818 (29) 171220 (26) 1252230 27)
13-21 2238 (21 216220 20)® 218124 (26) 185225%Q27)
fody ¥elght (o)
of P
-0 .241219 Q) 32816 (25 236223 (26) 237216 (26)
6 273826 (21 263422 (25) 265229 (26) 269220 (29)
13 963228 (22) 82£24 (25) 290229 (26) 268218+ 259"
21 401228 Q22) 350£30 (25) 395437 (26) 3561309 (26)
Total Body ¥alght Goln (9)
oy of Prsgnancy
0-21 160117 (22) 158221 (25) 160224 (26) 1193242 (26)
Corrected Body ¥sight Gein ¢
ey of Pregnency , : :
0-21 58112 22) 9%16 (25) 61118 (26) 332119(26)

3
tumber in parenthesis is the sasple slze; nusbers outside the parenthesis ers the msen
% stendard devietion.

b
Ozts not recorded for one dem.
“Tots! body waight gein less gravid uterine weight.

*Significantly different from the centrol vaive (p € 0.05).

5




C.

gl : ' e mid-dose groups,
but the high-dose dams exhibited signs of toxicity typical of
animals exposed to a cholinesterase inhibitor. In general, these
signs appeared on days 6, 7, or 8 of gestation, continued to
termination, and included fasciculations. hyperactivity, saliva-
tion, lacrimation, and polyuria, Such symptoms were secen in all
high-dose dams, but were not observed in controls or in rats at
Tower doses of methamidophos. One high-dose femele displayed
vaginal dleeding on day 20 of gestation, but nevertheless carried
her 1itter to term. A1l females survived unti) the termination
of the study. The findings at necropsy were unremarkable.

ggpgggggglgg__ggfggg;ggg. The appropriate data are shown in
Table 2. MNo differences were seen among groups in terms of

reproductive success. HMost mated dams in all groups were found

“to be pregnant, with similar numbers of corpora lutea =ad

implantations when C-sectioned. Ho litters were totally res<rbed,
aborted, or delivered prematurely.

[g;g] Evglgggigg. Ho significant differences were seen between
methamidophos~treated groups and vehicle controle with regard to

~ Vitter size or prenatal mortality (Table 2). Mean fetal body

welghts and total litter weights of high-dose fetuses were
significantly lower than vehicle control values. HNo compound-
related increases in fetal malformations or varfations were
reported.

A ! NC N ALITY ASSURAN ASURES:

ty hor's Conclusion

1. HNo effects were seen 1in elther dams or offspring at
~ methamidophos dosages of 0.3 or 1.0 mg/kg/day.

2. At the high-dosage level (3.0 mg/kg/day), methamidophos given
on gestation days 6-15 caused msternal toxicity and decreased
fetal welghts. ;

3. . The HOtL of methamidophos for maternal and fetal toxicity was
1.0 mg/kg/day, whereas the HNOEL for embryotoxicity and
teratogenicity was 3.0 mg/kg/day.

4. The positive control, hydroxyurea, did not produce intoxica-
tion in dams dosed at 350 mg/kg. Extensive fetal effects
were observed, including gross, visceral, and skeletal
abnormalities.

6
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TABLE 2. Summary of Reproductive Parameters and Fetal Data in Rats

Following Treatment with Methamidophos

0 (vehicle)

0.3

Dosage (mg{g%/day)

arnal)_and Litter Data:
ims mated/pregnant
ams dying

itters aborted or
delivered early

itters totally resorbed
iable litters on day 21
rpors lutea (X250)
mplantations (X£50)
Resorbed (X)

2ad fetuses (X)

fve fetuses {X250)

11 Data:d
2% ratio (% W/F)

»dy weight (X4SD, g)

stal Yitter wt. (X2SO, ¢)

24/22

0
0
22
16.6£2.5
15.741.4
6.8
0
14.721.8

48/52

4.9:0.4

TT2.7£11.3

25/25

0

0
25
15.822.6

' 14.422.0

3.0
0
14.022.0

$1/49
5.1£0.3

70.929.6

Jv05313
3.0

26726 21726

0 0

0 0

0 0

26 26
16.622.7 17.023.9
15.022.4 14.613.4
5.3 5.0

0 0
14.212.5 13.9:3.3
52/48 51/49

5.0+0.3 4.640.4%
10.6£11.7 7 63.0£14.6%

1ificantly different frem vehicle control (p < 0.05).

significant methamidophos-related increases were observed in fetal
tations, or developmental delays.

malfermations,
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B. Quality Assurance Heasures. A statement was included with the
study report indicating that the study had been reviewed by a3 QA
unit in compliance with GLP regulations. A table of audit phases
and audit report dates was given. The table was dated 9/26/84
and signed by R. S. Schroeder, Manager.

14. REVIEWERS' DISCUSSION AND INTERFRETATION OF STUDY RESULTS:

A. The reproductive health of the parental rats appeared to be good;
most mated dams conceived and had normal numbers of corpora lutea
and implantations. No maternal toxicity was described at the low
or intermediate methamidophos dosages (0.3 or 1.0 mg/kg/day). At
the high-dosage level (3.0 mg/kg/day), all of the dams exhibited
signs of cholinesterase inhibitor toxicity, as described above
under Section 12.C. Maternal food consumption, body weight, body
weight gain, and corrected body weight gain were also significant-
1y lower at the high-dosage level than vehicle control values.
There were no maternal deaths or unusual findings at necropsy.
No other measures of maternal toxicity, such as organ weights at
necropsy, were available.

According to the data as summarized in Table 2, no adverse
effects were seen with regard to the conceptus at either the low
or the intermediate dosage. At the high dosage, the only adverse
effects reported were a mild but significant decrease in mean
 fetal weight and a significant decrease in total litter welght.
The mean tota) weight of the high-dosage litters was 13 percent
lower than that of the vehicle control litters; this was
attributable in part to a small, nonsignificant difference (0.8
fetus/litter) in the number of live fetuses per litter.

Few malformations were seen, and they did not appear to be com-
pound related. The only possible exception would be the apparent
microphthalmia (listed as “eye bulges reduced® wunder %gross
abnormalities®) seen in four fetuses .in one control 1itter, but
in four fetuses each in a different 1itter 2t the high dosage and
in one fetus at the intermediate dosage. Without further informa-
tion, the biological significance of such findings cannot be
assessed. The distribution and types of developmental variations
5 appeared to be unremarkable.

8. There were no differences between the study author's conclusions
and those of the reviewers.

C. The study report, as presented, had the following deficiencies:

1. Although the concentrations of the test chemical were said to
have been analytically determined during the preliminary pilot

study, they were not monitored during the teratogenicity
study.
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2. Some minor discrepancies were noted in the data tabulatton,
but these did not alter the study interpretation.

ftem 15--see footnote 1.

16. CBI APPENDIX:
Apperdix A, Materials and Methods, CBI pp. 7-10.

oy
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1. W: Methamidophos (Monitor), 0,S-dimethyl phosphoramidothioate.
0

. 10265-92-6.

2. TEST MATERIAL: Technical methamidophos (Honitor) fis a clear liquid
consisting of 70 percent active ingredient obtained from batch No.
771-297-149, The material was stored in glass bottles, frozen (-23°C)
until used, and then stored at room temperature for about 4 weeks as

they were being used.

3. STUDY/ACTION TYPE: One year feeding study in dogs.
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One-year feeding study of

(Unpublished study No. B1-174-01

and report MNo. 497/87474 prepared by Mobay Chemical Corporation,
Stilwell, KS; sponsored by Mobay Chemical Corp., Kansas City, MO and

by Chevron Chemical Corp.,

Accession No. 257629.

5. REVIEWED BY:

paul Wennerberg, D.V.H., H.S.

Principal Reviewer
pynamac Corporation

William L. HcLellan, Ph.D.
Independent Reviewer
pynamac Corporation

6. APPROVED BY:

I. Cecil Felkner, Ph.D.
Chronic Effects
Yechnical Quality Control
pynamac Corporation

pamela Hurley, Ph.D.
£PA Reviewer

Edwin Budd, H.S.
EPA Section Head

Richmond, CA; dated June 26, 1984.)

Signature: __\L\A c‘dpm#ﬁ

Date: - g

Signature:www Q/}ﬁﬁéﬂw/
bate: __Ade, Uy 285

Signature: M

Date: [L-l-88 -
Signature: Mﬁaﬁﬁ_—
Date: /o (P

Signature:




) : 05313

A. When methamidophos was fed to male and female dogs for 1 year at
dietary Yevels of 2, 8, or 32 ppm, there were no clinical signs
of toxicity, nor effects on body weights, food consumption, hems-
tology, ¢linical chemistry or urinary parameters. = Organ welights
were not affected, and no compound-related changes in pathology
were found. Cholinesterase activity was depressed fin plasma
erythrocytes throughout the study, and brain cholinesterase was
depressed after 1 year at dletary levels of 8 and 32 ppm. _Based,
on the cholinesterase activity, the LOEL s 8 ppm and the NOEL s
2 ppm methamidophos.  Ne. N .

pD amidop! f_Q. Sta COVr Mtmo Gadpasupiton, ’51, Correediong.

B. The study is Core Guidline. K. K. Leeee 7;11,‘

ﬁtﬂu 7lel36

Items 8 through 1C--see footnote 1.

11. HMATERIALS AND METHODS (PROTOCOLS):
Haterials and Methods: (See Appendix A for details.)

Diets containing the test material were prepared every 3 or 4 days.
The test material was mixed with acetone as the solvent and corn oil
(1% by weight) as the vehicle. The test material concentration in
the diet were 0, 2, 8, and 32 ppm. The prepared diet was stored in
the freezer until feeding; dogs were fed the diets for 1 year. Water

was available ad libitum.

Twenty-six male and 26 female 4 month old beagle dogs were obtained
from Laboratory Research Enterprises, Kalamazoo, Michigan. Dogs were
{ndividually identified and housed; they were maintained fn isolation
for about 3 months prior to study initiation. The dogs were assigned
to groups of six/sex based on body weights. = .

Yest material composition and percent active ingredient were deter-
mined initially and at 6 month intervals. Homogeneity and stability
of test material in the diet was determined at an unspecified time.
Samples of diets were analyzed monthly for test material concentra-
tion. ' s :

€linical observations were made once or twice daily. Dogs were
weighed, observed, and palpated for masses weekly. Cholinesterase
levels (plasma and erythrocyte) were determined for all dogs prior to
initfation, twice monthly for 3 months, then every other month and at
termination of the study. B8rain cholinesterase levels were meusured
at termination. Hematology and blood chemistry analyses and
urinalysis were performed on all dogs prior to finitlation, monthly

i0nly items appropriate to this DER have been included.
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for 3 months, then every other month and prior to termination. Prior
to finitiation and termination, all dogs had an ophthalmological
examination, Al dogs had a complete gross examination, and
approximately 38 tissues from all dogs were examined histologically.

12. REPORTED RESULTS:

pletary Apalysis: The active ingredient concentration of the test
material was 11.4 percent at initlation and 70.2 percent at termina-
tion. Appendix B (CBI pp. 84-87) presents the composition of Techni-
cal methamidophos. Diets were prepared based on concentration of
active ingredient, 70.5-71.5 percent. The homogeneity of test
material in the prepared diets had an 11 percent range of deviation
with & 3 percent coefficient of varfation. The prepared diets were
reported to be stable after 21 days in the freezer or 17 days at room
temperature. No analytical data were provided for homogeneity or
stability. Honthly analyses of dietary concentration of the test
material gave mean values of 110, 98, and 95.6 percent of the nominal
concentrations at the low-, mid-, and high-doses, respectively,

rtalitd nd €lind v ¢ HNo mortalities occurred during
the study. Clinical observations revealed lacrimation, diarrhea,
loose stools, and vemiting in both sexes &t all levels including con-
trols. MNone of these findings were considered compound related even
though the incidence was somowhat higher in mid- and high-dose dogs
than 4in controls because there was no correspondence between the
signs and inhibition of cholinesterase in individual animals.

Ophthaimologic: Ophthalmological findings were reported to be unre-
markable; however, no individual animal data were provided.

Body_ Weigqhts and Food Fongg@ggign: Ho significant changes in body
weights were cbserved in the dosed dogs. There were no compound-
related changes in food consumption.. 4 . . ‘

Cholinesterase Activity: Plasma, erythrocyte, and brain cholines-
terase activities of male and female dogs fed the 2-ppm dlet were
similar to the control values. Activity in the 8- and 32-ppm dose
groups were markedly Jower than control (Tables 1 and 2).

Clinical Lgbgr%gggy Studies: Analyses of clinical chemistry, hema-
tology, and urinalysis parameters did not reveal any compound-related
changes. Significant changes (p < 0.05) from the control group oc-
curred sporadically and were not consistent with time or dose.

pathology: Gross necropsy findings did not indicate a compound- or
dose-related effect. No compound-related effects were seen in mean
organ weights.
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TABLE 1. Selected Average Cholinesterase Activity (umol/ml/min)
, for Dogs Fed Methamidophos for 1 Year

Dietary Cholinesterase Activityd
Level Heek Honth
© Sex (ppm)  Baselined 2 3 9 12

Plasma Cholinesterase
1.59 1.4

| 0 1.50 1.83 2.00
2 1.64 1.63 (94) 1.34 (89) 1.48 (81) 1.60 (80)
8 1.62 : 1.15 (66) 1.06 (71) 1.10 (60) 1.29 (65)
32 1.59 0.60 (34) 0.78 (52) 0.84 (46) 0.87 (44)

F 0 1.49 1.54 1.34 1.73 1.66
2 1.51 1.38 (90) 1.21 (90) 1.34 (77) 1.46 (88)
8 1.64 1.2) (78) 1.08 (81) 1.25 (72) 1.54 (93)
32 1.55 0.62 (40) 0.8) (61) 0.93 (53) 1.02 (&)

Erythrocyte Cholinesterase

M 0 1.20 1.2% 1.36 1.49 1.44
2 1.42 1.39 (112) 1.18 (87) 1.20 (8Y) 1,29 (920)
8 1.24 0.83 (66) 0.57 (42) 0.456 (31) 0.55 (38)
2 1.49 0.37 (30) 0.38 (29) 0.2 (19) 0.28 (19)

F 0 1.27 1.26 1.49 1.50 1.57
2 1.36 1.3% (110) 1.27 (8%) 1.30 (81) 1.39 (88)
8 1.49 0.98 (718) 0.71 (48) 0.71 (44) 0.69% (44)
32 1.40 0.33 (26) 0.40 (27) 0.25 (16) 0.26 (17}

3 The values in parentheses are expressed as percent of control; calculations
by our reviewers. * .

b Average of 3 prestudy values.
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YABLE 2. Brain Cholinesterase Activity

{(umo1/g/min) in Dogs Fed
Methamidophos for 1 Yeard

Dletary
Level f
(ppm) Males Females
0 6.17 - “6.01
2 5.05 (82) 5.33 (89)
8 2.19 (45) 3.28 (55)
32 1.80 (29) 2.02 (34)

3 The values in parentheses are expressed
as percent of control; calcuylations by
our reviewers.

Histopathological evaluations did not reveal any compound-related
changes. Inflammatory changes (sslivary gland, lung, thyroid, and
1ymph nodes) were noted in dogs of both sexes from all study groups.
It was stated that “"trends indicating a dose or compound effect could
not be established®. No evidence of neoplasia in any anims) was pre-
sent,

STUDY AUTHOR'S CONCLUSIOMS/QUALITY ASSURANCE HEASURES:

A. The following were the conclusions of the study author:
'Méthamidophos acted as a typlcal cholinesterase inhibitor. 1In

summary, the following items were seen. *

1. *The consumption of methamidophos at 2, 8 or 32 ppm'!n:the
diet of male or female dogs for one year did not result in

differences in behavior or physical condition from the control”
dogs when observed daily or weekly.®

2. *There were no adverse effects on feed consumption In male‘or
female dogs.®

3. *Body weights were not affected for male or female dogs con-
suming 2, 8 or 32 ppm methamidophos in the feed.®

4. °®The cholinesterase activity in plasma, erythrocyte and brain

of male and female dogs consuming 2 ppm methamidophos was not
affected.®
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5. “Hematology blood cbemistry and urinalysis was not affected

by consumption of methamidophos at dietary levels up to and
including 32 ppm.*

0. ‘No adverse changes were seen in the eyes of male or female
dogs at any dietary level when examined ophthalmoscopically.®

1. *®*Gross necropsy did not reveal any compound-related changes
in tissues or organ weights (absolute and relative).®

8. °*Abnormalities seen 1n organs and tissues when examined mi-
croscopically were not compound-related.*

9. *The no-efiect level was 2 ppm.*

B. A quality assurance and G.L.P. statement were signed and dated.

We aqgree with the study author that the decrease cholinesterase
activities measured for plasma, erythrocytes, and brain were the major
adverse effect of Ffeeding the test material. There were apparent
dose-related trends; the slight decreases in cholinestersse activity
in dogs receiving 2 ppm methamidophos are assessed to be of no
toxicologic significance since they never exceeded 20 percent. The
author did not analyze cholinesterese activity data statistically.

HWe assess that the clintcal signs and Inflammatory changes presented
do not clearly demonstrate adverse toxicological effects of {eeding
the test matérial., However, an increase in the incidence of lacrima-
tion was noted in dosed males and females and an increase in saliva-
tion was noted on examination of individual animal findings by our
reviewers. This may have been part of 3 general parasympathetic
response to the test material. . . N : .

The study design was adequate, the summary data were supported by
individual animal data, and the histopathology incidence tabulation
indicated that nearly all tissues from each anima) were examined
histologically.

It s our assessment that the LOEL, based onAcholinesterase inhibi-
tion, is 8 ppm and the NOEL 2 ppm.

Item 15--see footnote 1.

16. CBI APPENDIX: Appendix A -~ Materials and HMethods, {BI pp. 9-15;
Appendix B -- Composition of Technical Hethamidophos, CBI pp. 84-B6.




MefhamidophoS ﬁ)(fcﬁloﬁ y revien

Page is not included in this copy.

Pages 855 through 9%2 are not included in this copy.

The material not included contains the following type of
information:

____ 1dentity of product inert ingredients
Identity of product impurities /
Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredients
Sales or other commercial/financial information
A draft product label

The product confidential statement of formula

Information about a pending registration action

The document is a duplicate of page(s)

X FIFRA registration data -

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




e C MWt N (Va3 : 9
NATIONAL SECUNIY.’ INGEPIATION (O 12085) ©05313

EPA: 68-02-4225
DYNAMAC No. 1-45-C
December 13, 1985

DATA EVALUATION RECORD
METHAMIDOPHOS
Chronic Feeding/Oncogenicity Study in Rats

Y TION: Hasyes, R. H. Chronic feeding/oncogenicity study of
technical methamidophos (Monitor) to rats. {Unpublished - study No.
81-271-01 by Hobay Chemical Corporation, Toxicology Department, Stillwell,
KA: sponsored by Mobay Chemical Corporation Agricuitural Chemicals Divi-
sfon, Kansas City, MO, and by Chevron Chemical Company, Agricultural
Chemicals Oivision, Richmond, CA., dated November 13, 1984.) Accession
Nos. 257630-257631.

APPROVED BY:

I. Cecil Felkner, Ph.D. - Signature: _;LAMK(L4£17VE%1lzdaaﬂ1

Departmant Manager

Dynamac Corporation Date: 12-12-€<




605313

CONCLUSIONS:

Methamidophos at dietary 1levels of 2, 6, 18, or 54 ppm was not
oncogenic in male or female F344 rats. Body welghts were decreased
in males receiving 18 and 54 ppm and in females receiving 54 ppm.
There was a dose-related decrease in brain, erythrocyte, and plasma
cholinesterase activities at 6, 18, and 54 ppm. At the highest dose
tested, brain cholinesterase activity was "79-80 percent {nhibited,
and plasma and erythrocyte cholinesterase activities were 75-95
percent {inhibited. Based on cholinesterase activity, the LOEL is

6 ppm and the NOEL is 2 PPM.  [Vp. Set Covte Mitiwo Aussossias F\-
apea

The study 1s considered Core Guideline for oncogenicity but Core

Minimum for chronic toxicity because urinalysis data were not
provided.

Items 8 through 10--see footnote 1.

MATERIALS AND METHODS (PROTOCOLS):

A. HMaterials and Methods: (Compliete Materials and Methods are in
Appendix A. The following is a summary.)

Fischer 344 rats obtained from Charles River Laboratories were
acclimated for 10 days, and dosing was initiated when the animals
were 6 weeks old. Groups of 50 rats/sex were fed diets containing
0, 2, 6, 18, or 54 ppm methamidophos (calculated as active ingre-
dient) for 106 weeks. Satellite groups of 10 animals/sex/dose
level were sacrificed at 12 months, and 10 animals/sex from the
controi and 2-ppm replacement rats were sacrificed at 1 month for
plasma, erythrocyte, and brain cholinesterase determinations.

Diets were prepared weekly and stored frozen until presented to
the animals. One percent corn oil was used as the vehicle and
acetone was used as the solvent to prepare the diet. Test mate-
rial was analyzed at 6-month intervals, and diets were analyzed
monthly to determine concentrations of test material.

Animals were observed twice dally for toxic signs, moribundity,
and mortality and reccived detailed examinations (including pal-
pation) weekly. Body weights and food consumption were determined
weekly. Hematologic and blood chemistry parameters were analyzed
at study initiation and at 6-month intervals. Plasma and eryth-
rocyte cholinesterase activities were determined at the same
intervals as well as at 1 and 15 months. Braln cholinesterase
was measured at 12 months (10 animals/sex/group) and on all
animals at termination. Brain cholinesterase was also measured
on 10 animals/sex (replacement animals) in control and the 2-ppm
groups at 1 month.

b S
Only items appropriate to this DER have been included,.
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A gross necropsy was performed on all rats that died, that ware
sacrificed moribund, that were sacrificed at 12 months, or at

study termination. Adrenals, brain, gonads, heart, kidneys,
1iver, lungs, and spleen were weighed. A complete set of tissues
(approximately 46 organs/rat) were fixed and a1l available tissues

were examined microscopically for all animals except those at
fnterim sacrifice.

statictical anclysys was performed on body weight, food consump-
tion, hematology, clinical chemistry data, and absolute and rela-
tive organ welght data using analysis of variance followed by
least significant difference or Duncan's new multiple range test.

8. Protocol: The protocol was not fincluded with the report; Mate-
rials and Methods, Appandix A, may b2 used for this purpose.

REPORTED RESULTS:

Dietary Analysis: The test material was analyzed at 6-month inter-
vals, and percent of active ingredient was compensated for when pre-
paring the diets. Methamidophos was homogeneously distributed in the
diets. Test material was stable in feed at -20°C; at room temperature
there was less than 15 percent loss over 16 days. Table 1 summarizes
results of monthly analysis of diets.

TABLE 1. Dietary Analysis of Methamidophos

Hominal Level Mean:SD Range
(ppm) (ppm) (ppm)

2 1.99+0.26 1.51% 2.50

& 5.9210.49 5.02¢ 7.00

i8 12.3781.74 14.20£22.40

54 51.96%4.28 40.20+59.00

Clinical Observations and Mortality: After 20 weeks there was an
increase in ciinical signs such as loose stools, urine staining of
fur, rough coat, and skin lesions in males and females fed dietary
levels of 18 or 54 ppm.

Mertality was not markedly different in dosed and control groups;
there were more deaths in dosed females than in controls but no
dose-related trend in mortality. At 105 weeks, survival ranged
between 74-80 percent in male groups and 64-82 percent in female
groups (Table 2).

005313



TABLE 2. Mortality and Percent Survival in Rats 005313
Fed Methamidophos for 2 Years

Dietary Level : {ppm)

0 2 6 18 54
Males 13(74)2 12(76) 10(80) 17(66) 12(76)
Females 9(82) 17(66) 18(64) 12(76) 15(70)

3the value in parenthesis is percent survival.

Body Weights and Food Consumption: Table 3 summarizes mean body
welight data. Mean body welghts were decreased in males receiving 18
and 54 ppm and in females receiving 54 ppm. The differences were
significant for males dosed 54 ppm from week 3 until termination and
for males dosed 18 ppm at most intervals between weeks 5 and 84. Body
weights for females receiving 54 ppm were significantly lower than
controls from week 11 to study termination. Mean food consumption
for all groups including controls was erratic and there were no
dose-related trends.

Hematologqy: There were random but significant differences in hemato-
Togic parameters between dosed and control rats; however, the differ-
ences were slight, not consistent with dose or time. and not con-
sidered of toxicologic importance.

Clinical Chemistry: There were no toxicologically important changes
in parameters testing TViver function or kidney function when dosed
groups were compared to controls. Statistically significant differ-
ences were noted, but they were neither consistent with time nor dose.

Cholinesterase: There was a dose-related decrease in plasma, erythro-
cyte, and brain cholinesterase in males and females when compared to
controls (Tables 4 and 5). The decreases in the 2-ppm groups were

not considered of toxicologic importance by the report author (see
Section 14).

—G 005213
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TACLE 3. Mean Body Weights at Intervals in Rats
Fed Methamidophos for 2 Years
Dietary
Level Mean Body Weight (q) at Week - -
Sex {(ppm) 13 26 52 78 106
Males 0 321.3 359.0 a18.2 430.2 382.4
+19.9 $22.17 +28.2 #30.2 +26.9
18 302.1* 343.4% 402.8* 414 2% 318.2
+22.4 326.0 +29.6 +36.5 +54.8
54 286.2* 329.6* 365.1*% 362.6% 334.8%
$21.4 +20.9 +24.3 271 +35.2
Females 0 170.8 190.6 221.5 251.6 264.6
+10.7 +10.0 +16.9 $20.0 4+30.8
18 170.8 190.1 2217.2 257.8 266.1
1.1 $+10.9 +15.6 +27.2 +34.8
54 165.0* 179.4* 208.7* - 228.7* 234.1*
9.9 + 8.6 £12.0 +18.3 +27.8

*Significantly different from control value (p < 0.05).
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TABLE 4. Plasma and Erythrocyte Cholinssterase (ChE) Activities in Rats
Fed Methemidophos for 2 Years
Parcent of Control
Dose Level Plasma ChE at Month EmrgP ChE at Month _
(ppm) 6 12 18 24 6 12 18 24
Males
0 100 100 100 100 100 100 100 100
(0.55)@ (0.74) (1.22) (1.5%) (1.59) .77 (1.86) (i.5D
2 87.3 82.4 ¢85 71.6 93.7 83.6 79.6 B87.4
6 80.0 62.2 58.2 52.% 64.8 58.2 58.6 68.2
8 40.0 37.8 36.1 29.7 27.0 345 30.6 35.1
54 20.0 16.2 12.3 9.0 21,4 2.5 8.8 24.5
Females
0 100 100 100 100 100 100 100 100
“(2.38)8 (2.77) (2.89) (2.4D) (1.47) (1.48) (1.58) (1.55)
2 79.0  73.3 93,0 89.3 87.1 87.8 89.9 8.3
% 8.8 495 616 736 57.1 60.8 58.2 63.9
18 26.9 37.8 3.1 9.7 27.0 34,5 30.6 35.1
54 200 162 123 9.0 2.4 2.5 18.8 285 /

The value in paranthesis is units of ectivity in controls expressed as umol/min/ml.

b
Reserve animals, not main group, were used so that brain cholinestorase could be

seasured on tho sams animals.
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TABLE 5. Hean Brain Cholinesterase Activity in Ratfs
Fed Mathamidophos for 2 Years®

Hales Females )
Month 12 Month 24 Month 12 Mon*h 24
Dose
Lovel Units % of Units % of Units % of Units % of
{ppm) % SD Control % SD Control + SD Control * SD Control
0 13.8%0.4 100 §2.120.9 100 14.1%1.14 100 11.8%2.2 1CO
2 12.4%0.6 89.9 10.6%0.8 87.6 10.740.5 75.9 11.040.3 93.2
6 8.0%§.0 58.0 7.4%1.3 61.2 7.8%0.4 55.3 8.240.2 69.5
18 4,5%0.3 32.6 4.3%0.9 35.5 4,2%0.2 29.8 4.,340.6 36.4
54 3.2%0.3 23.2  2.5%0.4 20.7 2.940.2 20.6 2.910.8 24.6

GUan are eoxpressed as pmol/min/g *tissve (10 animals/sex/group). Mean braln
cholinesterase at | month was 84 parcent of the control value in males receiving
2 ppm and 82 parcent of control in females receiving 2 ppm. Activity at highor dose

fevels was not measured at 1| month.
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Organ Welights: Absolute and relative brain weights were increased in
males and females receiving 54 ppm. Absolute weights of 1liver,
kidney, and testes were decreased in males receiving 18 and 54 ppm
and heart decreased in males recelving 54 ppm. Weights raelative to
body weight that differed from control were liver (18 ppm) and testes
(18 and 54 ppm) in males; kidney in females receiving 2, 6, and 54 ppm
and heart in females receiving 54 ppm. Table § summarizes significant
changes in absolute and relative organ weights. The author did not
consider the changes in organ weights to be compound or dose related.
The differences were within the laboratory's normal range for un-
treated rats. Historical data were supplied.

Gross Pathology: There were no increases in any gross lesions in
dosed rats compared to controls. Incidence of gross lesions were not
summarized, but were correlated with lesions found microscopically.
A check of individual animal records for control and high-dose males
(by the reviewers) 1indicated a generally good correlation between
gross findings and histopathology.

Hisiopatholoqy: Table 7 summarizes incidence of neoplastic lesions.
There was no increase in tumors related to dosing and the neoplasms
observed were common to Fischer 344 rats. The most frequently ob-
served tumors were interstitial cell tumors of the testis, endometrial
stromal polyps of the uterus, pituitary adenoma and carcinoma, adrenal
pheochromocytoma, hepatocellular adenoma, adrenal cortical adenoma,
islet cell tumors of the pancreas, C-cell tumors of the thyroid, aid
mononuclear cell Tleukemia of the reticuloendothelial system. The
author stated that the tumors seen in this study were common to the
Fischer 344 rat® and any increases in 1incidence were random and
not dose related. The author reported that onset of tumors was
similar between control and dosed groups.

There were no nonneoplastic 1lesions that were dose or compound
related. The author stated that the incidence was comparable to
those reported in the literature for untreated F344 rats. Frequently
occurring lesions noted by the report author are summarized in
Table 8. There was no apparent increase in incidence in dosed groups.
These were considered age-related spontaneous lesions. )

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

Methamidophos was not oncogenic in male or female rats fed dietary
levels of 2, 6, 18, or 54 ppm. MNecplasms noted grossly and histo-
logically were ®similar in type, localization, time of onset and
incidence® in control and dosed animals.

. .
The author cited (a) NIH Rodents 1980 Cataloque, USDHHS, April 1981,
Pub. No. 81-606 and (b) Representatfve historical Control Data, Hazleton
Laboratories America, Inc., 1984.
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TABLE 6. Mean Organ Weight and Organ-to-Body Weight Ratios in Rats
Fed Methamidophos for 2 Years

Srain Liver Kidney Testes Heart B
Dietary Levei
(ppm) g % g % g % g % g %
Males
0 2.07 0.60 16.91 4.79 3.78 1.08 4.92 1.35 1.29 0.37
18 2.03 0.63 15.37* 4.41* 3.43* 1.01 3.45% 0.96* 1.27 0.39
54 2.12% 0.69* 14.37* 4.59 3.22% 1.04 3.06* 0.97* 1,17* 0.38
Females
0 1.86 0.76 10.60 4.26 2.41 0.98 0.96 0.40
18 1.89% 0.75 11.39 4.47 2.60* 1.03 0.97 0.39
54 1.91* 0.91* 10.04 4.60 2.35 1.10* 0.95 0.45*

Significantly different from control value (p < 0.05).

10 104
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TABLE 7. Primer plastic Lesions in Rets Fed Matheml for 2 Yeors
Males females \;05313
Dose Leve! (ppm) Oose lLevel (pom)
Organ/Kaeoplasm 0 2 6 18 54 0 2 6 18 54
Skin/Subcutis ’ GOd G0 GO (50 (50 (50) (G0) (500 (500 (50
Keratoacanthoma i 0 3 | 0 2 (4] 3 0 24
Squemous cell carcinoma O ] 0 ' 2 0 9 o0 4
Fibroma 14 i 2 2 | f 0 § 0 0
Fibrosarcoma (1] § 0 0 (4] 0 0 0 0 1]
Basal cs!] tumor 2 2 0 0 0 0 0 0 0 0
Basal call carcinoms 1 0 0 0 29 0 0 0 0 ()
Sebsceous adonoma § 0 3 0 0 0 0 0 0 0
Sarcoma 0 | 0 0 0 0 0 | 0 1d
Mammary Gland eod 0 G0 0 (50 G0y (S0 (500 (500 (50
Adanoma 0 2 0 0 0 k] 2 1 2 0
Fibroadsnoma 0 o 1 | 0 3 s 4. o
Liver GoOd o G0 GO 50 G0) (500 (56) (500 (50)
Hepatoce! lular adencma 4 7 e 9 { 7 4 6 7 6
Hepatocallular carcinoma 0 0 0 ! o 0 0 o 0 o
Spleen/Multiple organs b G0 G0 G0 (50 (50) (0 (50) GO (50
Leukemisa i 10 13 13 9 7 17 10 ] 12
Lymphoma 0 (1] ¢} 2 0 2 0 | 0 0
Pancreas GOb (500 GO GO (50 (50)  (50y (500 (500 (50
Isiot coll adencma 2 4 - 4 3 ! 0 I 0 0
Islet cell carcinoma 0 0 | 2 0 0 0 0 0 0
Adrenal s o o o o (50) (50) (500 (500 (50)
Cortical adanoms 1 0 5 * 0 2 2 4 9< 2
Pheochromocytoma (B) 9 6 13 2 6 0 5 2 0 2
Pheochromocytama (M) i ()] | 3 ¢ 0 0 0 0 0
Tostis s0d G0 0 Um0
Interstitial coll tumces 42 45 46 41 43
Pltuitary “UN® (50 (500 (49 (49 (50) (50) (500 (500 (48)
Adenoma 27 14 27 24 21 19 25 23 29 19
Carcinoms 4] ] 0 2 0 6 2 3 3 2
Uterus s0b G0 G0 G0 un
Endomatrial stroms! polyp 3 14 18 12 16
Endomsetrial stromal sarcoms | I 0 G 2
Adsnoma i i 0 0 0
Adanccarcinoma 0 [} 1 t 4]

M1 only single neoplasms were found in any group they wsre not tabulated.
b .
Humber of tissues exzmined histologics!ly.

cSigMﬂcanﬂy different from control incidence (p < 0.03); snalysis by the reviewers using ﬂ\olor
Figher exact test. g
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TABLE 8. Frequently Occurring Nonneoplastic Lesions In Rats Fed Mcthamidophos for 2 Years

Hales
Doso Level (ppm)

Femalas

Dose Level (ppem)

Organ/Lesion 0 2 6 18 54 0 2 6 i8 54
Kidnay G0® (50 (G0 (50 (50 (50 (G0 GO (500 (50
Chronic nephropathy 50 42 40 39 46 43 41 35 37 45
Adrenal GM° G0Y (0 (500 (50 (50)  (50) (500 (50) (50)
Hedullary byperplasia 17 23 24 18 18 i 7 15 14 9
Cortical hyperplasia 24 29 25 26 29 25 22 20 34 32
Liver (50° (50 (50 (50 (50 (50) (500 (500 (500 (50)
Bile duct hyperplasia 45 44 47 36 27 % 22 20 28 i8
Chronic Inflammation 34 29 21 17 29 23 28 27 30 27
Pancress GO (500 (500 (50) (500 (50) (49 (500 (500 (50)
Aciner cell atrophy 22 13 12 14 5 16 15 9 5 15
Testos (500° (50 (500 (49)  (50)
Atrophy 2 3 6 5 i
Seminal Vesicles (492 (500 (500 (49) (50
Atrophy 33 35 32 33 36
Spinal Cord 48)% (50 (500 (500 (50) (50 (500 (%0) (500 (49)
Minimal demyelination 20 25 24 i7 24 30 31 32 29 27
Haart GO (500 (S0 (50) (50 G0 GO (50 (B0 (50)
Hyocardial dagensration 23 24 24 20 23 45 42 33 38 a5
Thyroid 508 (500 (50 (48) (S0} (49) (48) (50) (4  (50)
C—coll hyperpiasia 10 17 18 16 14 14 10 16 9 14

%Ths number of tissuer exemined histologlcally.

19




005313

Behavior and appearance in animals receiving 2 and 6 ppm were similar
to controls. Most rats receiving 18 and 54 ppm had such signs as
loose stool, urine stain, rough coat, and skin lesions. Body weights
were decreased in males receiving 18 and 54 ppm and in females receiv-
ing 54 ppm. Cholinesterase activity in plasma, erythrocytes, -and
brain were not affected at 2 ppm but there was a dose-related inhibi-
tion at higher concentrations. Hematology and blood chemistry were
not affected and evaluation of organ weight data did not reveal a com-
pound or dose effect. The NOEL was determined to be 2 ppm methamido-
phos based on cholinesterase activity.

A quality assurance statement signed and dated November 12, 1984, was
present.

14. REVIEWERS' OISCUSSION AMD IMTERPRETATION OF STUDY RESULTS:

HWe agree with the conclusion of the author that methamidophos was not
oncogenic when fed to rats at levels of 2-54 ppm ip the diet. The
incidence of tumors in general was similar to historical incidence in
untreated Fischer 344 rats. There were some tumor incidences ir rats
receiving 6 or 18 ppm that were significantly higher (p < 0.05) than
control incidences when analyzed with -the Fisher exact test (see
Table 7). However, in no case was there a dose-related trend, and
incidence at tihe highest dose was comparable to control incidence.
Hepatocellular adenoma was significantly increased (p < 0.05) when
compared to controls in males receiving 6 ppm (22 versus 8 percent)
but not in males receiving 18 or 54 ppm. National Toxicology Program
{NTP) historical incidence’ for adenomas and ‘neoplastic nodules
of the liver is 3.4%£3.5 percent and Hazleton historical inci-
dence is 7.4 percent (ranging from 2-12 percent). In this study,
hepatocellular adenoma probably included neoplastic nodules because
the latter finding was not recorded for any animals. Pathologists
often do not distinguish between neoplastic nodules and adenomas of
the liver. Adrenal cortical adenomas occurred in 14 percent of males
and 9 percent of females receiving 18 ppm, but the incidence in the
groups recelving 54 ppm was as low or lower than the normal historical
range (0 percent males, 4 percent females). Islet cell adenoma ‘oc-
curred in 9/50 males receiving 6 ppm, but incidence was low at higher
doses. The HNTP historical incidence is 3.8%13.6 percent’ and the
Hazleton historical incidence is 2.9 percent (range 0-8 percent).'
Qur assessment is that these 1ncreased incidences were random or
incidental and not related to compound administration. A maximum
tolerated dose was used in the study, supported by decreased weight
gain in males receiving 18 and 54 ppm and females receiving 54 ppm.

‘¥g§e?gg. J.K., J. Huff, and G.A. Boorman. Toxicol. Path. 9{1934):

4
Hazleton Laboratories America, Inc. Representative Historical control
Data, 1984. : i
8

Haseman et al., op. c¢it. pp. 122-135.

8
Hazleton Laboratories America, Inc., op. cit.
19 C e e XA
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Changes in organ weights that were significantly different from con-
trol were not indicative of a toxic effect. There were no histologic
correlates, the changes were small, and when compared to historical
values presented by the author (CBI pp. 55-56), the changes. were not
unusual. Organ weights were presented for approximately 50 animals/
sex/group and included animals that died. Normally they are only

given for 10 animais/sex/group or for animals that were sacrificed by
design.

The report author did not present statistical analysis of cholines-
terase activity data. However, there vere some statistically sig-
nificant differences (p < 0.05) from control in the cholinesterase
activity of rats receiving 2 ppm when data were analyzed by cur
reviewers (ANOVA followed by Duncan's test for multiple comparisons).
However, we assess that the author's interpretation that these effects
viere not of toxicologic importance was defensible and correct. 1In
females receiving 2 ppm, plasma and brain cholinesterase actjvities
were 13 and 76 percent, respectively, of control at 12 months. How-
ever, the con*rol values were higher than expected and plasma cho-
linesterase activity of a second group of females at 12 months and 15
months showed that activity was 87 and 94 percent, respectively, of
control values. At 24 months, plasma cholinesterase dactivity in males

recelving 2 ppm was 72 percent of controls (Table 4) but was in the
range of historical controls (1.45+0.38 U/mL).

It is our assessment that the LOEL, based on cholinesterase inhibi-
tion, is 6 ppm and that the NOEL is 2 ppm methamidophos.

The study design was adequate with the exception that urinalysis data
were not presented. Gross pathology data were not tabulated in a
summary but they correlated with histologic Ffindings. Minor errors
were found in the summary table of neoplastic lesions of skin and
marmary gland; histologic findings for grossly observed masses of
skin and mammary gland were sometimes tabulated under "masses® and in
some 1instances tabulated twice (e.g., under mammary gland as well).
Correct values determined from individual pathology data are footnoted
in Table 7 of the DER. Almost all of the required tissues were pre-
sented and examined histologically. The study was adequately reported
and summary data were supported by individual animal data.

Item 15--see footnote 1.

i9. CBI APPENDIX:

Appendix A, Materials and Methods, CBI pp. 9-13.
_ Appendix B, Composition of Technical Methamidophos, CBI pp. 101-103.
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7. CONCLUSIONS: 605313

A. When methamidophos was fed to male and female Fischer 344 rats for

34 days in a pilot feeding study at levels of 1, 2, 4, 8, 16, 32,

- -or 64 ppm, there were no deaths or toxic signs. However, there
was a decreased weight gain in males receiving 64 ppm. Plasma and
erythrocyte cholinesterase activities were decreased in a dose-
related manner in males and females recelving dietary levels
between 4 and 64 ppm. Brain cholinesterase activity was depressed

at levels of 1 ppm and above. The LOEL was determined to be 4 ppm

and the NOEL to be 2 ppm. There were no compound-related gross
findings at necropsy. v

Items 8 through 10--see footnote 1.

11. MATERIALS AHD METHODS (PROTOCOLS):

A. Materials and Methods:

See Appendix A for complete details (C8I pp. 6-8). The following
is a summary.

Fischer 344 rats (Charles River), approximately 10 weeks old, were
used in the study. Groups of five rats per sex were fed diets
containing G, 1, 2, 4, 8, 16, 32, or 64 ppm methamidophos for 5
weeks. ODiets were stored frozen until used. Corn o1l was used
as a vehicle control.

Animals were observed twice dally for morbidity, mortality, or
toxic and pharmacologic signs. Body weight and food consumption
were monitored weekly. Plasma and erythrocyte cholinesterase
levels were determined on all rats at weeks 3 and 5. Brain
cholinesterase was determined at termination on all control rats
and those in the groups receiving 1, 2, 4, 8, or 16 ppm.

A1l rats were subjected to a gross necropsy, and tissues showing
gross changes were saved. :

B. Protocol: Haterials and Hethods are submitted in Jieu of
protocol. See Appendix A.

12. REPORTED RESULTS:

Clinical Observations and'Mortality: Ho toxic signs were observed in
any animals. Corneal opacities were observed in one female receiving
1 ppm and one male receiving 32 ppm. There were no mortalities.

IOnly items appropriate to this DER have been included.

3
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od ht and Food Consumption: Table 1 summarizes body weight
data. The mean welight gain in males recelying 64 ppm was lower than
in controls. There were wide variations in food consumption from week
to week at some of the lower dose levels. There was no dose-related
trend in food consumption and no correlation with weight gain or loss.
The overall average food consumption (g/rat) for the 4 weeks measured
are summarized in Table 2,

Gross Patholoqy: There were no compound-related findings at necropsy.
Opacity of one eye was found in one male rat exch in the 2- and 32-ppm
dose groups and one female receiving 1 ppm of the test materfal. One
male (4 ppm) had a congested thymus. Fat necrosis in the mesentery
was found in a female receiving 4 ppm, and an ovarian cyst was found
in a female receiving 16 ppm. Clear fluid in the uterus was found in
one female from each dosed group that received 8 and 32 ppm and in
three females that recelved 64 ppm; this finding was not considered
compound related.

Cholinesterase Activity: There was & dose-related decrease in
erythrocyte, plasma, and brain cholinesterase activity comparad to
controls at methamidophos concentrations between 4 and 64 ppm, but no
aporeciable depression at 1 or 2 ppm. Tables 3 and 4 summarize
cholinesterase activity data.

STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

The authors concluded that there were no deaths and no pharmacologic
or toxic signs in rats fed methamidophos for 34 days at dietary levels
of 1, 2, %, 8, 16, 32, or 64 ppm. There was a decreased weight gain
at the two higher doses in males and at the highest dose in females.
There -.re no compound-related gross findings at necropsy. There was
~ duse-dependent decrease in cholinesterase activity (plasma and
erytarocyte) at 4, 8, 16, 32, and 64 ppm, and a marked decrease in
brain ctolinesterase at 4, 8, and 16 ppm in both males and females;
brain chol’nesterase was not measured at the two higher doses. The
HOEL was wnsidered to be 2 ppm and the KTD 32 ppm. A quality assu-
rance statement was not fincluded. .

REVIEWERS' DISCUSSION AND IMTERPRETATION OF STUDY RESULTYS:

There was a decreased weight gain only in males receiving 64 ppm when
compared to controls instead of the two highest doses, as statec by
the authors (Table 1). Males receiving 1, 2, 4, 8, or 16 ppm gained
more weight than controls. The initial body weights in males showed
some variation because the animals were not randomized.

Our reviewers -assess- that the authors other conclusions” dre ‘correct
and supported by the data. The study is acceptable.
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TABLE 1. Mean Body Weights and Weight Gains in Rats Fed Methamidophos
Males (q) Females (q)
Dose
Level Mean *+ SD at Week Weight Mean + SD at Week Weight
(ppm) 0 4 Gain 0 5 Gain
0 211%16.2 260125.81 49 131¢ 5.8 149% 3.8 18
1 197£19.5 242+33.9 45 135+ 5.8 156+ 8.6 2
2 189+ 7.7 243171 54 131+ 8.6 151t 8.6 20
4 190£22.0 248%22.4 58 136211.7 151¢ 9.5 15
8 182+16.8 242212.3 60 134415.2 147£13.8 13
16 190+17.3 249£12.0 59 122£11.5 141:11.0 19
32 \84318;9 233219.5 49 134+ 4.2 155+ 2.8 1
64 195¢ 8.2 225 6.1 30 12813.2 145% 8.7 17
TABLE 2. Mean Food Consumption in Rats Fed Methamidophosd
Dose Level (ppm)
0 1 2 4 8 16 32 64
Males 458 423 421 421 436 442 4317 428.

Females 231 301 295 304 304 301 315 312

2g/rat/4 weeks.
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TABLE 3. Mean Plasma and Erythrocyte Cholinesterase (Chf) :
Activity (as Percent of Control) in Rats Fed Hethamidophos

Males Females
Dose Plasma Erythrocyte Plasma Erythrocyte
Level ChE at Week - ChE at Week ChE at Week ChE at Week
(ppm) 3 5 3 5 3 5 3 5
0 100 100 100 100 100 100 100 100
1 -9 88 97 93 100 100 96 92
2 98 101 94 110 94 95 95 98
4 n 93 : 62 82 69 n 65 66
8 64 2 40 46 55 52 49 52
T 16 53 53 15 22 a8 34 22 25
32 16 45 12 17 13 22 9 8
64 16 26 10 2 9 12 9 1

TABLE 4. Average Brain Cholinesterase Activity as Percent of Control
in Rats Fed Methamidophos

Dose Level {(ppm)

0 1 2 4 8 16

Males 100 97 93 18 64 43

Females 100 100 88 76 58 40
&



Item 15--see footnote 1.

005313

16. CBJ] APPENDIX:
Appendix A, Materials and Methods, CBI pp. 6-8.
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APPENDIX A
Materials and Hethods
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V. (CHEMICAL: SRA 5172, Methamidophos, Tamaron, thiophosphoric acid-0,S-
dimethylesteramide, (CaHoKOaFS).

2. TEST MATERIAL: SRA 5172 (active Sagredient of Tamaron); purity 62.6%.

3. SIUDY/ACTION TYPE: Mutagenicity - Micronucleus Test for Mutagenic
pPotential in Hice,

4. STUDY IDENTIFICATION: Herbold, 8. SRA 5172, Methamidophos, Tamaron
active ingredient micronucleus 1est on the mouse to evaluate for
mutagenic effect. (Unpublished study No. TO0000686 and report
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5. REVIEWED BY:

Mancy E. McCarroll, B.S. Signature: ﬁ/a»-. .y, ]
Principal Reviewer !

pynamac Corporation Date: /2~ 9-58

Brenda Worthy, H.T. Signature: M)kﬂdu,
Independent Reviewer

Dynamac Corporation Date: /12- G-85 /

6. APPROVED BY:

I. Cecil Felkner, Ph.D. Signature: LACM:&?‘JVQAMM'

Genetic Toxicology
Technical Quality Control Date: \L~ ‘1—?(
Dynamac Corporation

pamela Hurley, Ph.D. Signature: L&@g@ﬁmf%
EPA Reviewer

Date: (/6/&:

£dwin Budd Signature: C(fg&/»"m /e K»UO/J

EPA Section Head ,
Date: dz//fé




® 005313

7. CONCLISTIONS:

A. thder the gonditions of this study, 10 and 20 mg/kg (total dosage)
of SRA 51172, administered via oral gavage to male and female mice
{u 2wo ssingle applications separated by & 24-hour interval, did
nit syniificantly increase the frequency of micronuclel in poly-
clromplicc arythrocytes collected $ix hours following the second
stiniinistreadion. However, no conclusions can be drawy relative to
tie custimenic potential of the test material because the sam-
phitmg inttervals were finsufficlient to assess the entire hemato-
psietir cavsle. Also, it 1s not known {f the chemical reached the

tzeget orrpin, especlally since there was no sign of bone marrow
gepresxiom.

8. Tie studyy w%as unacceptable.

8. R RDAT

A, 1% is reersmmended that the assay be performed with muitiple
sunpling: titervals. In addition to & hours post second compound
siatinistresiion, &t least 24 and 48 hours samples should be taken
fr ensiree that cells are exposed to the test material during the
ereiire heematopoletic cycle and that compound effects related to
witpt i diefay are adequately assessed.

Items 9 ant D--sete footnote 1.

11, MATERZRLS wi() #ETHODS (PROTOCOLS):

A. Bgzeriplss snd Methods:

S Apremdix A for details.

1. Thr tlest material, SRA 5172, methamidophos, was described as
the fimsecticidal and acaricidal active ingredient of Tamaron.
A effrigerated, premixed sample of the test material with a
puritty of 62.6 percent was used in the assay.

2. Test fimals: Eight to 12-week-01d male and female mice
HMII/1ET] were obtained from F. Winkelmann, Borchen. At the
initiiaiion of the study, animals weighed 23-27 g.

3. An'mai) Maintenance: Animals were housed in Makrolon cages,
tyre I with food (Altromin 1324, Altromin GmbH, Lage) and
tapeattsr avallable ad libitum. The environment was con-
trriliet for temperature (23°C) relative humidity (55-66%) and
Tightt (32 hours). Animals were randomly assfigned to test
grupys by the PH-Dokumentatien Biometrie plan.

"Only iterz aprroppriate to this DER have been included.
3
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§. t_Compoun ministration: The test material was sus-
pended in a 0.5 percent Cremophor emulsion; the positive

controi, Trenimon (triaziquone), was prepared In water. Test
material suspensions and the negative controls were
administered via oral gavage; trenimon was administered
intraperitoneally. Dosing solutions were prepared to yield
volumes of 10 ml/kg.

5. Micronycleus Test:

a. T nimal nd Compound Administration. Based on the
results of a preliminary study in which five animals were
administered a total dosage (T7.0.) of 10, 20, or 40 mg/kg
in two single test material applications, two doses were
selected for the micronucleus assay. Ten mice (5 males,
5 females) per dose were administered the appropriate
concentration of the test material (10 or 20 mg/kg, 1.0.)
velifcle, or positive control, Trenimon (0.25 mg/kg, 7.0.),
in two s%agle applications separated by 24 hour intervals.

b. Anima)l Sacrifice/Bone Marrow Harvest. Six hours follow-
ing the second compound administration, animals were
sacrificed by decapitation and femoral marrow smears were
prepared as described by Schmid®.

¢. 5lide Analysis. One thousand polychromatic erythrocytes
(PCE) per animal were scored to establish the incidence
of micronuclei; the ~umber of normochromatic erythrocytes
{NCE) per 1000 PCE was also determined.

6. Evaluation Criteria: The author stated, "A difference was
considered statistically significant if the error probability
was below 5 percent (p < 0.08).°

7. The statistical method used was the Hemeniy nonparametric
rank-sum test; a reference was not provided. Data generated
from the positive control group were not statistically
analyzed. :

8. Protocol:

Materials and Hethods submitted in 1leu of protocol (see
Appendix A}.

REPORTED RESULTS:

 HMicronucleys Assay: Based on the results of a preliminary study
which were not reported, the two doses chosen for the micronucleus

’H. Schmid, ®The Micronucleus Test,” Hutation Research 31 (1975): pp.

$-18.
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assay were 10 and 20 mg/kg (T.D.) of the test material. With the
exception of severe convulsions noted in .one- male and one female
exposed to 20 mg/kg, no other toxic signs were observed. in the matn
assay. No statistically significant increase in the frequency of
micronucleated erythrocytes occurred in any test group. The ratios
of PCE:NCE for animals exposed to the two doses of the test material
were comparable to the vehicle control. 'Representative data are
presented in Table 1.

STUDY AUTHOR'S CONCLUSJONS/QUALITY ASSURANCE MEASURES:

A. The author concluded, "In closing it may be stated that no indi-
cation of a mutagenic effect for SRA 5172 in doses up to 2 x 10
mg/kg body weight per o¢s were found in the micronucleus test on
the mouse, 1.e., In a somatic mutagenicity test system in vivo.*

8. Ho quality assurance statement was present.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUOY RESULTS:

It is our assessment thzt the study was well conducted and the
author's interpretation of the data was correct. Sampling of bone
marrov cells six hours after the second compound administration (30
hours after 1st compound treatment) conforms to Schmid's rationale,
which ensures that the largest proportion of cells are exposed to the
test material during first and second division.? However, studies
conducted by Salamone et al.” have shown that for certain com-
pounds, the maximum frequency of PCEs with micronuclel may occur much
later than 30 hours. Since PCEs have a lifespan of approximately 24
hours, the U.S. Environmental Protection Agency Gene~Tox Program has
recommended sampling at 24, 48, and 72 hours after first application
in a two-dose schedule to ensure that the intervals over which
maximum frequencies of micronucle! are- known to occur are
evaluated.

Target cell toxicitv as indicated by an inhibition of erythropoilesis
was not observed. However, the findings from the preliminary study
(data not presen -.» *n which 2 x 10 mg/kg was tolerated with slight
effects, and tie ::vv - convulsions seen in one male and one female
following expostre ¢ ° x 10 mg/kg in the definitive study, suggested
that this level sp: csimated the maximum tolerated dose.

] ) V '
M. J. Salamone, J. A. Heddle, €. Stuart and M. Kate, "Towards an Improved
Micronucleus Test: Studies on Three Model Agents, Mitomycin C, Cyclo-
* phosphamide and ODimethylbenzanthracene,” Mutation Research 74 (1980):

347-356.

a : 3
7). A. Heddle, M. Hite, B. Kirkhart, K. Mavournin, J. T. HacGregor, G. W.

Newell, and M. F. Salamone. “The Induction of Micronuclei as a Measure
of Genotoxicity. A Report of the U.S. Environmental Protection Agency
Gene-Tox Program,® Mutation Research 123 (1983): 61-118. :




TABLE {. Representetive Rosults of the Microiucleus
Assoy in Mice with SRA 5172
No. ot? Ho. of Totatb Percontd
Animals PCEs Mo. of wE Average®
Dose Analyzed Per  Analyzed Par  MPE Per Group
hstance my/kg Group Group Per Group Group PCE:NCE
hicle Control
9% Cremophor - 10 10,000 26 0.26 f:1.1
1l¢lve Control
anlimon ? % 0.12% i0 10,000 537 5.4 i:1.4
st Substance
A5 2x5.0 10 10,000 21 0.21 §:1.3
2 x 10.06 10 10,000 16 0.16 1:1.2

9 male and five fomzle per trestment.

tculated by our reviewars.

1 malo and one femaie showsd toxic signs (severe convulsions).

: Polychromatic erythrocytes.
- Hicronucleated po(ychrmﬂc erythrocytes.
= Hormochromatic srythrocytes.

137
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The sensitivity of the assay to detect genotoxicity 30 hours follow-
ing the first compound administration or six hours after the second
treatment was adequately demonstrated by the marked {nduction of
micronuclei in animals exposed to the positive control (Trenimon,
2 x 0.125 mg/kg, 1p). However, sampling intervals were {inadequate,

especially for Jlater intervals, to ensure that all micronucled
induced could be detected.

Item 15--see forotnote 1.

16. CBI APPENDIX:

Appendix A, Materials and Methods (Protocol), CBI pp‘ 4-6.
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7. CONCLUSIONS:

A. Under the conditions of the assay, five dose levels ranging from
625 to 10000 pg/disc of SRA 5172 did not Induce DNA damage in
£. coli strains p 3478 or W 3110 with or without S9 activation.
However, the inability of the test material to induce a cytotoxic
response {preferential or equivalent) in the E. coll strains and
the questionable growth phase of the cell cultures preclude the
evaluation of this study and renders the assay invalid.

8. The study is unacceptable.

8. W=

A. Unless a cytotoxic response can be demonstrated in this {est
system (the test material had been assayed at the required
maximum 10 mg/disc), the assessment of SRA 5172 to {ndure DKa
damage should be evaluated in a mammalian cell assay, such as
unscheduled DNA synthesis in primary rat hepatocytes or in WI-38
diploid human fibroblasts. :

8. Cell cultures should be Incubated overnight to reach an ex-
ponential growth phase.

C. The assay was performed with 30% S9. It s recommended that the
assay also be performed with a lower amount (2 or 4%) of S9.

Items 9 and 10--see footnote ).

11. MATERIALS AND METHODS (PROTOCOLS): (See Appendix A for details.)

A. Materials and Methods:

1. The test material, SRA 5172, batch Ho 878319101, was de-
scribed as an insecticidal- and acaricidal-active ingredient
with a purity of 71.2 percent. The test material was solu-
bilized in dimethyisulfoxide (DMSO), the solvent control.

2. The E. cold strains used were the repair-proficient (polA+)
strafn "W 3110 and the repair-deficient (polA-) strain
p 3478. The strain source was not specified. Bacterfal
cultures were maintained as frozen stocks at -80°C. Prior to
use, 0.1 mL of each strain was thawed, transferred to 5 mL of
nutrient broth, and incubated for 30 minutes at 37°C.

‘Only ftems appropriate to this DER have been included.

Fonds
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3. The S@fracﬂon was prepared from the livers of six adult
male Sprague-Dawiey rats {nduced intraperitoneally with
500 mg/kg of Arochlor 1254. The S$9 mix was prepared fresh

according to Ames et al.,2 with the S9 fraction comprising
30 percent of the 59 mix.

4, Controls: The negative (antibiotic) control wused was
chloramphenicol and the positive control wused was methyl-
methanesulphonate (MMS).

5. The DNA damage assay was conducted according to the method of
Rosenkranz et al.3 in replicate plates (4) with and without
SO activation. Filter discs, 1impregnated with the test
material, solvent, or negative or positive controls, were
placed onto nutrient broth (agar) plates. The plates were
1ncubat§d for 24 hours at 37°C, and the inhibition zones were
measure

6. Evaluatton Criteria: The exiecnt of DNA damage was measured
by comparing the zones of inhibition of the repair-deficient
and the repair-proficient strains. A test chemical was con-
sidered positive {f there was a reproducible increase of more
than +2 mm in diameter between the two strains.

12. REPORTED RESULTS:

SRA 5172 was assayed at dose levels of 625, 1250, 2500, 5000, and
10000 ug/plate with and without S9 activation. HNone of the five
doses produced inhibition zones 1in etther strain in the presence or
absence cf S9 activation (see Table 1 for representative results).

The positive control, MMS (10 ui, -S9 and +S9), caused a greater
than 2-mm increase 1in the zone of 1inhibition around strain p 3478
{(polA-) when compared to strain W 3110 (polA+), 1indicating the
system's sensitivity.

2Ames, B.N., W.E. -Ourston, E. Yamasaki, and F.D. Lee, "Carcinogens are
mutagens: A simple test combining liver homogenates for activation and
bacteria for detection. Proc. Nat. Acad. Sci. (USA) 70 (1973):2281.

3Rosen!franz. H.S. and Z. Leifer. *®Determining the ONA-modifying ac-
tivity of chemicals using DKA-polymerase-deficient Escherichia coli,
in: Chemical Mutagens, -Principles and Methods for Their Detection,

£. J. de Serres and A. Hollaender, editors (MNew York and London: Plenum
Press, 1980) 6:109.
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TABLE 1. Representative Results of DNA Damage in E. coli with SRA 5172

Zone of Inhibitiond (mm)

30% S9 Repair- . Repair-
: Dose/ Acti- - Proficient Deficient
Substance disc vation W N0 p 3478
Solvent Control
DHSO - 0 0
Neqgative Control
Chloramphenicol 30 ug - 29.5 23.2
Positive COntro1"
Methylmethanesulphonate 10 ul - 45.5 58.2
4+ 43.9 59.8
Test Materialb
SRA 5172 625 ug® - 0 0
‘ + 0 0
10000 wgd - 0 0
+ 0 0

aAveraged from four p]étes.

bThe remaining dose levels (1250, 2500, and 5000 ug/disc) were comparable to
the solvent control. ) )

cLowest dose tested.

dHighest dose tested.
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A. The author concluded that the test material assayed at doses
between 625 and 10000 ug/plate *did not reveal any biologically
relevant differences from the corresponding solvent control which
could be interpreted as a potential for DNA damage for SRA 5172.*

B. A quality assurance statement was not present.

14, REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

It is our assessment that the study as performed cannot be evzluated
for the following reasons:

1. The test material at the highest dose tested (10000 ug/disc)
was not cytotoxic for either repair-deficient or repair-nroficient
strains. Because {inhibition (preferential or equivalent) {s the
only end point measured in the E. coli polA assay, the inability
of the test material to induce a zone of 1inhibition in either
strain results in a ®no test.*4 :

2. The use of MMS (a direct-acting mutagen) as the S9-activated pos-
{tive control is {inappropriate. To demonstrate the activity of
the $9 mix, a promutagen that requires activation to induce geno-
toxic effect is mandatory. .

3. The performance of the assay with cuitures 1incubated for 30
minutes after thawing did not provide sufficient time for the
cells to reach an exponential growth phase. Exponential growth
phase cultures provide the optimal condition for the DNA damage
assay; therefore, the sensitivity of the cell population was
equivocal.

Item 15--see footnote 1.

16. CBI APPENDIX:
Appendix A, Materials and Methods, CBI pp. 5-8.

4Rosenkranz, H.S., . Hyman, and Z. Lleifer; ®“DNA polymerase deficient
assay,® in: Evaluation of Short-Term Tests for Carcinogens,
F.J. de Serres and John Asby, editors (Elsevier/North-Holland, 1981)
1:210-218.
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7. CONCLUSIONS:

A. Under the conditions of the assay, 20 to 12,500 ug/plate
SRA 5172 (methamidophos) did not induce a mutagenic response in

typhimyrium strains TA1S35, TA1537, TA98, or TAI00 with or

without 30 percent S9 activation. However, the test material
should also be assayed with an 59 concentration of 4 percent.

8. The study s unacceptable.

8. RECOMMENDATION:

1. To fully evaluate the potential mutagenic effect of the test
material, a standard amount (4 percent) of $9 should be used in
the S9 mix.

2. Although the positive controls Endoxan and trypaflavine will
fnduce mutagenic responses in the tester strains without S9
acttvation, the responses are inconsistent; therefore, it is
recompended that the author use known direct-acting mutagens in
future studies.

3. Individua) plate counts on the means and standard deviations of
all test coses, solvent, and positive controls should be pre-
sented.

Items 9 and 10--see footnote 1.

11. MATERJALS AND METHODS (Paomcv(msy:

A. Materials and Methods: (Sece Appendix A for details.)

1.

The test material, SRA 5172, was described as the active
{ngredient in Tamaron with a stated purity of 62.56 percent.
The test material was solubilized in dimethyisulfoxide
(DMS0), the solvent control.

The S. typhimurium strains used were TA1535, TA1537, TA100,
and TA98; the source of the strains was not reported. Prior
to use, 0.1 mL of each strain was thawed and transferred to
s mL of nutrient broth at 37°C. '

‘Only items appropriate to this DER have been included.

155



3. The S9 fraction was prepared from the combined livers of six
adult male Sprague-Dawley rats induced by ip injection with
500 mg/kg of Aroclor 1254, The $9 mix was prepared fresh

according to Ames et al.? with the S9 fraction comprising
30 percent of the S9 mix.

4. The positive controls used were Endoxan and trypaflavine,
which are both promutagens.

5. Cytotoxicity was assessed by the reduction 4n the total
bacterial count. The cultures used were obtained from
24-hour bacterial suspensions diluted 10°® 4n nutrient
broth and incubated at 37°C.

6. The mutagenicit% issay was conducted according to the method

of Ames et al. in duplicate plates with and without S9
activation.

7. A test material was considered positive if, in at least one
strain, there was a reproducible, dose-related, and twofold
increase in the mutant count over the solvent control.

B. Protocol: See Appendix A,

12. REPORTED RESULTYS: ) -

¢ xicity Assay: TYhe cytotoxicity assay was conducted in parallel
with the mutational assay using 20, 100, 500, 2,500, and 12,500 g/
plate of the test material without S9 activation. Cytotoxicity was
observed as 75 and 41 percent reductions in viable cells for strain
TA1535 and 49 and 32 percent reduction in strain TAI537 at the two

2Ames. B.N., F.D. Lee, and ¥.E. Durston, ®An improved' bacterial -test
system for the detection and classification of mutagens and carcinogens,®
Proc. Natl. Acad. Sci. (USA) 70(1973b): 782-786.

3Ames. B.M., W. E. Durston, D. Yamasaki, and F. D. Lee, "Carcinogens are

mutagens: a simple test combining liver homogenates for activation and
bacteria for detection, Proc. Matl. Acad. Sci. (USA) 70(1973): 2281-2285.

4Ames. B.N. J. McCann, and D. Yamasaki, °“Hethods for detecting carciu-
ogens and mutagens with the Salmonella/mammalian-microsome mutagenicity
test, Mutat. Res. 31(1975): 347-364.
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4.

highest dose levels (12,500 and 2,500 ug/plate, respectively). No
cytotoxicity was observed for strains TA98 and TAY00. The total
bacterial counts for the remaining dose levels wera comparable to the
solvent control. Representative results, using only the highest
cytotoxic and noncytotoxic doses, are presented in Table 1.

fonal A . The test material induced a twofold increase in
revertants over _the solvent control 4n strain TA1535 at the
100 ug/plate dose without 59 activation. Twofold or greater
increases in hist revertants in strain TA1537 were seen at 100,
500, and 2,500 wg/mL without S9 activation and at 2,500 ug/mlL
with $9 activation (Table 2). No appreciable fincrease in reversion
to histidine prototrophy was reported for strains TA98 and TA100 at
any dose tested in the absence or presence of S9 activation. When
the assay was repeated, the positive responses observed for strains
TA1535 and TA1537 were not confirmed; therefore, the increases were
%ons:deggd to be a random fluctuation of the two tester strains

Table .

The positive controls Endoxan and trypaflavine caused a greater than
twofold increase in revertants over the solvent control, “thus de-
monstrating the system's sensitivity and the activity.of the S9 mix,
since they require a high degree of metabolic activation to produce a
mutagenic effect.”

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The author concluded that "no indications of mutagenic effects
for. SRA 5172 were found fin the Salmonella/microsome test in
evaludble doses up to 12500 ug per plate with the test strains
used.*®

B. A quality assurance statement was not present.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

It is our assessment that the author interpreted the data correctly,
and that SRA 5172 (methamidophos) did not induce a mutagenic response
at doses of 20, 100, 500, 2,500, or 12,500 ug/plate in S. typhi-
murium strains TA1535, TA1537, TA98, or TA100 with or without 59
activation. .

There was a twofold or greater increase in revertants over the
solvent control with strain TA1535 at a dose of 100 upg/plate and
with strain TA1637 at 100, 500, and 2,500 ug/plate nonactivated;
however, on repeat analysis with strain TA1535 (-S9) at doses of 50,
100, and 200 ug/plate, the revertant response was comparable to the
solvent control. Likewise, with strain TAI537 at dose levels of 100,
500, and 2,500 ug/plate, the revertant response was similar to the
solvent controls with and without 39 activation.
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TABLE 1. ?epgfsentative1Cytotox1c1ty Results with SRA 5172
n * m

Total bacterial count/mL (x 108)

Dose
Substance (ug/plate) TA1535 TA100 TA1537 TA98
Solvent control
DHSO 80.9 24.4 122.5 68.2
v ntrol
Endoxan 435 79.9 21.3
Trypaflavine 200 141.2 76.8
Yest material -
SRA 5112 5008 53.5 22.2 109.1 53.3
12, 500b 20.5¢ 22.2 62.2¢ 82.5

aHighest noncytotoxic dose tested.
bHighest cytotoxic dose tested.
cCytotoxicity.
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TABLE 2. Results of the S. typhimurium Mutagenicity Assay with SRA 5172

Average revertants/plated

‘ Dose 30% S9 -
Substance (vg/plate) Activation TA1535 TA100 TA1337  TA98
Solvent control
DMSO - 10.5 109.5 4.5 47.0
+ 15.3 119.8 8.0 66.8
Positive controls
Endoxan 43sb - 28.0¢  150.5
+ 86.5¢ 370.0¢
Trypaflavine 200 - 92.3¢ g.0d
+ 307.5¢  1004,8¢
Test material
sas72 20 - 1.0 M50 40 41.0
100 - 23.3¢ 108.3 10.5¢ 45.5
500 - 15.0 118.0 4.8 40.5
2,500 - - 18.0 135.0 g.5¢ ' 44.5
12,500 .- 17.0 136.8 6.3 40.5
20 .+ 15.0 143.0 13.0 64.5
100 £ 125 145.5 9.1 64.5
500 + 14.8 138.3 11.8 62.0
2,500 + 18.8 122.5 21.0¢ 55.5
12,500 + 16.0 156.0 12.0 55.5
EAveraged from duplicate plétes.
quuiva1ent to 300 yg of cyclophosphamide.
‘Twofold or greater increase over the solvent control. , 159

i
Cytotoxicity. 2
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TABLE 3. Results of Repeat S. typhimurium Mutagenicity Assay with SRA 5172

Average revertants/plate?

- Dose . - 30% s9
Substance (ug/plate) activation TA1535 TA1537
Solvent control
DHSO - 12.0 9.8
+ 9.8 9.5
Positive controls
Endoxan 4350 - 16.5
+ 123.0¢
Trypaflavine 200 - , 163.0¢
+ 193.5¢ _..
Test material
SRA 5172 50 - 5.3
100 - 1.0 6.3
200 _ - .8'0 o
500 » - : 6.5
2,500 - - . 1.3
100 + 1.5
500 £ 1.8
2,500 + 12.0

aAveraged from duplicate plates. .
quuiva\ent to 300 ug of cyclophosphamide.
Coreater than a twofold increase over the solvent control.
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Cytotoxicity was observed at the two highest doses, indicating that
the selected dose range was adequate. )

The number of revertants for the solvent control with ‘each tester
strain was within published ranges. _
In the S9-activated assay the positive controls Endoxan and trypa-
flavine responded appropriately. The revertant responses were incon-
sistent in the nonactivated assay; however, the positive controls did
increase the number of revertants over the solvent controls,
demonstrating the sensitivity of the assay to detect mutagenicity.

The positive controls ~<ed are classified as promutagens requiring 59
activation for optimum response. They will induce mutagenic re-
sponses without S9 activation in these four tester strains; however,
we suggest that the author consider using a known direct-acting
mutagen in future studies.

We had some concern regarding the screening of a test material with
30 percent of the S9 fraction; the recommended standard 59 mix should
contain 4 percent of the S9 fraction.® However, there were struc-
tural similarities (Figure 1) between the test material and the
positive control Endoxan (cyclophosphamide), which responds optimally
with high S9 levels in the S9 mix. Therefore, we assessed that the
high percentage of S9 was appropriate; however, the assay should have
been conducted with both high and low levels of S9 to eliminate the
question of the high S9 masking a mutagenic response.

Structure

N '
AY P4 0 .
<:: ,P\N<CHZCH2Cl CH3O::£_NH2
CCH,CHCI - CHsS: “

Figure 1. Chemical Structures of SRA 5172 and Endoxan (cyclophosphamide)

5deSerres F.J., and M.D. Shelby, "Recommendations on data production"and
analysis wusing Salmonella/microsome mutagenicity assay,” Hutat. Res.
64(1979): 159-165.

6Naron D.M., and B.N. Ames, “Revised methods for the. Salmonella

mutagenicity test,® HMutat. Res. 113(1983): 173-215.

9
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Data were presented as the average of duplicate biatas; it is recom-
mended that individual plate counts or_an findication of variability
(1.e., standard deviations) be reported.

Item 15--see footnote 1, p. 3.

16. CB] APPENDIX: Appendix A, Materials and Methods (Protocol), CBI pp.
5-1.

! deSerres, F.J., and K.D. Shelby, pp. 159-165.
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APPENDIX A

(Materials, Methods, and Protocol)
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A. Under the conditions of this study, feeding male mice 5, 50, or
150 ppm methamidophos technical (SX-1244) for 5 days did not cause
any compound-related dominant lethal effects in of fspring born
after an B8-week mating cycle. We conclude, however, that the
route of administration was insppropriate and the levels of the
test material used in this study provide no evidence that the
chemical reached the gonads. Additionally, the number of mated
females at each mating interval was insufficlent to fully assess

the mutagenic potential of the test material in the assay test
system.

8. The study was unacceptable.

8. RECOMMENDATIONS:
It ts recommended that the test material be evaluated in a repeat
dominant lethal assay by an appropriate route that will provide

evidence of transport to the gonads. A minimum of 30 fertilized
females per group per mating interval should be used.

1tems 9 and 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A. HMaterials and HMethods:

1. The test material, methamidophos technical (SX-1244, reference
No. 77-297-149), contained 74.3 percent methamidophos (active
ingredient).

2. Test Animals: 60-day-old male and female CD-1 (ICR-derived)
mice ‘were obtained from Charles River Laboratories, Portage,
MI. Throughout the course of the study, females were received
at weekly intervals to ensure that no age difference betwéen
males and females at the initiation of the study or between
females at each mating period existed. A1l animals were ac-
climated to laboratory conditions for 12 days. .

3. Anlma) Maintenance/Randomization: Male mice were individually
housed in polycarbonate cages; prior to mating, females were
gang caged (eight to nine per cage) 1n polycarbonate cages.
After mating, females were housed in groups of two. Al
animals were maintained in an air-conditioned room, controlled

*only 1tems appropriate to this DER have been 1n;1udgd.
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for temperature (73 t 2°F) and relative humiditx {50-70
percent). Throughout the course of the study, food (Purina
Certified Rodent Chow #5002) and water were provided ad
1ibitum. Animals were uniquely fdentified by cage cards and
ear punch.

Successful breeder males were weighed 1 day prior to dosing
and randomly assigned to test groups on the basis of weight
(>30.5 and <39.9 g) using the Taussky-Todd overflow procedure.
A reference for this procedure was not provided.

Test Compound Preparation: A diet containing 150 ppm of the
test material was prepared by transferring 600 mg of the test
material, which had been mixed in 67 mL of acetone and 40 g
of corn oil, to a separatory funnel positioned over a mixing
bow) containing pre-weighed, powdered rodent chow. Contents
of the separatory funnel were slowly dripped onto the con-
tinuously mixed feed. An additional 133 mL of acetone was
used to rinse the funnel and was introduced into the feed as
described. This 150-ppm stock diet was mixed with the ap-
propriate amounts of feed to achieve the 5- and 50-ppm diets.
The control diet was prepared in a similar manner; the test
materfal was excluded. Immediately following diet prepara-
tion, six samples were frozen for later analysis, The
rationale for dose selection was not provided in this report.
However, results of a pilot study indicated that methamidophos
was a cholinesterase inhibitor and that the maximum tolerated
dose in rats following a 34-day feeding period was 32 ppm.

Compound Administration: Twelve individually caged male mice
per group were provided the appropriate pre-weighed diet or
the control ad libitum for 5 days. At the end of the feeding
interval, the mice and the remaining feed were welighed. The
mean concentration of the test materfal in the feed following
exposure was determined for each treatment group.

Males 4n the positive control group were 1njécted on day 5
with 3 0.03 mg/mL aqueous solution of triethylenemelamine.

Dominant Lethal Assay:

a. Hating: Individual males were caged with two virgin
females 1 day after the diet was stopped or 1 day after the
positive control was injected. At the end of 1 week, the
females were removed and replaced with two virgin females.
The weekly mating sequences were repeated for a total of 8
weeks.

b. Animal Observations: Males were observed twice daily for
mortality, overt signs of toxicity, and abnormal behavior;
weekly body weights were recorded.

005313
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c. ggggination and Ecgrigg of gg%riz 8 days after each
mating interval, the females were coded, sacrificed by cervi-

cal dislocation, and the uterine contents were examined. The
number of implantations (1ive fetuses, early fetal deaths,

and late feta) deaths) was determined. The uteri and implants
were preserved in 10 percent buffered formalin.

d. MNecropsy of Males: At the conclusion of ‘the B-week
breeding cycle, males were sacrificed by cervical dislocation
and gross pathological findings were recorded.

e. [Data Evaluation: Body weights and food consumption were
statistically analyzed using Student's t-test. The pregnancy
index and indexes for females with one or more dead implants
and for females with two or more dead implants were analyzed
by Fisher's Exact Test. Implantation, fetal resorption, early
death, nonviable (early and late), and the mutation (early
and late deaths) indexes were analyzed by ANQOVA, the
Kruskal-Wallis Test, and the Wilcoxon Two-Sample Test.

8. Protocol: See Appendix A,

12. REPORTED RESULTS:

A, Animal ry : Mo toxic signs were observed in male mice
fed diets containing 5, 50, and 150 ppm of the test material for
5 days. Mean body weights and food consumption for mice fed the
high-dose diet of the test material were significantly lower than
the controls. Food consumption for the mice in the 50-ppm group
“was ‘slightly lower but not significantly different than the
controls. HNo significant weight differences occurred -in the 5--

or 5C-ppm test groups.

B. Diet Analysis and Intake of the Test Material: Diet analyses
performed pre-dosing and at the conclusion of the 5-day feeding
period indicatéd that the test material concentrations in the
feed were 87.6, 90.6, and 95.1 percent of the target levels for
the 5-, 50-, and 150-ppm diets, respectively. .

C. csominant tethal Assay: The sequential mating of the treated male
mice to virgin females did not result in significant differences
in dominant lethal fetal mutations compared to the control group
matings. Although a significant increase in early fetal deaths
was observed at the sixth mating week for the high-dose animals,
the authors concluded that this was an isolated event. The
authors stated, "it is highly unlikely and atypical for a positive
dominant lethal agent to induce a selective mutagenic effect at
week 6 only, given the nature of the spermatogenic cycle of the
mouse. In addition, the incidence of early deaths in the negative
control group was extremely low in week 6. Also, no trends were
observed in either week 5 or 7.° Representative data from
selected mating intervals are presented in Table 1.
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TABLE 1. Ropresentetive Results from Solected Mating Weaks of the U 05 3 1 3
Dominant Lothal Assay in Hice Exposed to Hathealdophos

) Early Late Hutetion Kutstion
fortitity Total Live fuplonts Implents Index Indox
betanc. Index® Implents Isplants Lots Loss {urly doaths)?  Clate deathe)€
mirol Diet 96 2n 264 i3 0 0.04 0.04
wd 96 2390 1300 1069 3 0.450¢ 0.45%%
thamldophos 5 ppe® 100 282 270 t i 0.04 0.04
S0 pps 95 274 263 9 [ 0.03 0.03
150 ppea 96 267 261 $ § 0.02 £.02
ntrol Diet 92 2”2 255 15 2 0.06 0.07
H 83 233 209 22 2 0.13¢ Q.13
thaaldophos 9 ppm 83 247 240 7 0 0.02 0.02
50 ppm ] 219 266 (}) 0 0.04 0.04
150 ppma 100 296 280 16 0 0.05 0.05
ntrol Dlet * 100 LIT I %03 8 0 0.02 ‘¢ 0.02
M 83 2485 2148 i6® 2 0.06% Py 0.07¢
thealdophos 5 ppm 92 282 M ] ! 0.04 0.04
S0 ppe 100 303 203 12 8 0.04 0.07
150 ppm 100 302 202 20% 0 0.08% 0.08%
ntrol Dlet 96 284 267 15 2 0.06 0.05
] 83 250 233 13 4 0.05 0.06
sthemidophos 9§ ppm 92 262 251 9 2 0.03 0.04
50 ppm 96 61 246 15 0 .0.07 - 0.07
150 ppmn 821 202, 150 12 . 0 0.05 . 0.05

, Index = _Mo. of Pregnent Females _ x 100,
Ho. of Hated Females (24)

Index (aerly deaths) iz the aversge nunber of esrly deaths/total Inplentations; colculoted by aversging in-
male Indsxes. .

Index (carly end lete desths) is the everage number of tofsl dasths/totel Implantations; calculated by
;3 individue! male indaxes.

iethytoneswlesing, 0.03 sg/ul.
e test mstorial in feed (5-day feeding).

les dled end the uterine contents could not be counted; they were, thersfors, not included in the total

- antly different from coentrols (p < 0:05).

antly different from controls (p £ 0.00).
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13. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

14.

A. The authors concluded that "no dominant lethal effects due to
methamidophos treatment at any of the 1levels tested could be
inferred from the data.®

8. A quality assuranée statement was present, signed, and dated
May 30, 1984.

REVIEWERS' DJISCUSSION AND INTERPRETATION OF STUDY RESULTS:

It is our assessment that the study wis well conducted and that the
authors interpreted their data correctly. We agree with the authors
that the significant increase in early fetal deaths observed for the
150-ppm group at the sixth mating iInterval was an isolated event and
was probably due to the low incidence of early deaths in the negative
contro) group. The significant increase in early fetal deaths ob-
served only at the sixth mating week corresponded to either early
melotic (i.e., spermatocytes) or mitotic (%.e., spermatogonia) germ
stages. Because these stages in the spermatogenic cycle span several
weeks, positive findings should have also occurred at other mating
intervals (weeks 5 or 7) for the effect to have biological relevance.

However we assess that the study could not be fully evaluated for the
following reasons: .

1. The route of administration was inappropriate. The test animals
should have been exposed to the test material by one of the pre-
ferred routes {gavage or intraperitoneal injection)”

2. Because of the route of administration and the lack of a toxic or
cytotoxic effect, no evidence was provided to assure that the
test material was transported to the target cell (gonads).

3. Th2 number of fertilized females at each mating interval (24) was
ow.  The minimum number recommended- for the detection of a weak
mutagen is 30 fertilized females per group per mating period

a
Green, S., Auletta, A., Fabricant, J., Kapp, R., Manandhar, M., Shea, C.,

Springer, J., and Whitfield, B. Current status of biocassays in genetic
toxicology-~the dominant lethal assay, Mutat. Res. 154(1985): pp. 46-67.

3 . w
Bateman, A. J. The dominant lethal assay in the male mice in H%ndbook

of Mutagenicity Test Procedures. 8. J. Kilbey, M. Legator, W. Nichols,
and C. Ramel (eds.) Elsevier, Amsterdam, NY (1977): pp. 325-335.
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The statistically significant increases in nonviable fimplants (early
and late) following a single injection of trigthylenemelamine
(0.03 mg/mL), which occurred at mating weeks 1, 2, 3, 5, and 6, ade-
quately demonstrated the sensitivity of the test system to detect
dominant lethality by an appropriate route.

Item 15--see footnote 1.

16. CBJ APPENDIX:
Appgndix A, Materials and Methods, CBI pp 2-1, 38-40.
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APPENDIX A
(Materials, Methods, and Protocol)
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005313 B

A. No meaningful conclusions could be drawn from the dominant lethal
assay of SRA 5172 (methamidophos) in male mice for the following
reasons:

1. The data were insufficient to show that the single selected
dose (5 mg/kg) represented the maximum tolerated dose.

2. The study should have been performed with at least two and
preferably three dose levels,

3. Fertility of both dosed and control groups at all mating
intervals was markedly reduced and may have been related to
environmental conditions, the solvent or the mouse strain.

4. Decreases 1in total implantation and corpora lutea and in-
creases in preimplantation and postimplantation losses in the
first five mating intervals occurred erratically; no statis-
tically significant pattern of dominant lethality emerged.

5. The erratic results in relevant dominant lethal parameters
may have been related to environmental conditions, solvent,
or mouse strain,

6. A positive control group to assess the responsiveness of the
test system for detecting a dominant lethal effect was not
fncluded.

8. The study is unacceptable. . .

8. RECOMMENDATIONS:
The following are recommendations for upgrading a repeat study:
a.. Justify the selection of the high dose used or assay -the maximum
tolerated dose and/or a dose that is cytotoxic for the target
cell (gonads}, a mid dose and a low dose. o

b. Select a strain of mouse and/or a vehicle control so that a fer-

tility rate of 80 percent or greater is achieved in the control
qroups. , .

¢. Include a positive control group to establish the sensitivity of
the test system for detecting a dominant lethal effect..

Items 9 and 10--see footnote 1.

b 3
Only items appropriate to this DER have been included.

3 ‘ ' . 187




11, MATERIALS AND METHODS (PROTOCOLS):
A. ri nd M : {(See Appendix A for details.)

005313

1. The test material, SRA 5172, was described as the
insecticidal- and acaricidal-active ingredient of Tamaron.
The -assay- was conducted with a refrigerated presolution
sample of the test materfal that was 62.6 percent pure.

2. Test Animals: Eight- to 10-week-old male and female mice,
strain NHRI/ORIG, Kisslegg, were obtained from S. Ivanovas
GnbH, Kisslegg/Allgau. At the start of the study males
weighed 30-40 g and females weighed 26-33 g.

3. Anima) Maintenance/Randomization: The animals were housed in
Type 1 HMakrolon cages; the environment was controlled for
temperature (24:£2°C), relative humidity (4414 percent),
and 1ight (12 hours). Ouring mating, jndividual males were
caged with individual virgin females; after mating females
were housed separately. Throughout the study, food (Altromin
1324 chow) and tapwater were available ad libitym.

Males were randomly assigned to the test groups according to
the randomization - plan of Abteilung PH-Dokumentatien
Biometrie.

4. Test Compound Administration: Based on the results of a pre-
1iminary study in which groups of five female mice were orally
dosed with 7.5 and 15 mg/kg of the test material, the dose
selected for the dominant lethal assay was 5 mg/kg. The
author stated that,. "7.5 mg/kg was tolerated with induction
of mild symptoms, only.* Fifty males per group received a
single oral dose of the test material (5 mg/kg) the only dose
tested, prepared in a 0.5 percent Cremophor emulsion, or the
vehicle control, _

5. Oominant tethal Assay:™

a. Hating: Individually treated males were caged with ‘one
untreated female immediately following treatment. Pre-
liminary fertility studies were not conducted with the
males. At the end of the 4-day mating interval, the -
female was removed and replaced with a new virgin female. ’
The 4-day mating sequence was continued for a total of 48
days.

b. Observation of Females/Scoring Progeny: Females were not
examined for the occurrence of vaginal plugs. Fourteen
days after each mating interval, the uterus of each female
was examined for pre and postimplantation losses. The
ferti1ity index was calculated, and the total numbers of
live and dead implants and corpora lutea were counted.
The: method used to determine corpora lutea was not

- reported. . -




005
c. Qg%ﬁfﬁxglu%%ign: The number of dead and total 1mp\ants
an @ ratio of dead to total implants were analyzed by
analysis of variance. When appropriate, Ounnett's or
Tukey's test were performed. The frequency of dead im-
plants, viable implants, total implants, and preimplanta-
tions in the treated and control groups were compared by
the nonparametric Kolmogorov-Smirnov test. A reference

for the Kolmogorov-Smirnov test was not provided.

B. ggggéggl: See Appendix A.
12. BEPORTED RESULTS:
Dominant Lethal Assay: Representative data from mating intervals 1

through & are presented in Teble 1. Representative results from all
mating intervals, presented &s the ratio of the test material findings
for a given parameter relative to the control group, are shown in
.Table 2. HNo toxicity was observed in male mice exposed to a single
oral dose (5 mg/kg) of the test material. Reduced fertility index
(FI1) was, however, reported for both test and control groups at all
mating intervals (Table 1). The most pronounced reduction in fertil-
fty occurred at the first mating interval immediately following test

-materfal or vehicle control administration; the FI for both groups
was 44. While the FI for control groups at al) mating intervals was
fower than the limiting fertilization rate recommended for this
assay.z a 20 percent or greater reduction in test animal FI was
calculated at mating intervals 3, 4, and 6 (Table 2).

- $irilarly, a 20 percent or greater reduction in the test qroup*' total
implants and .corpora lutea was observed at mating intervals 2, 3, 4,
5§, and 7. Increases in preimplantation losses for test groups occur-
red at 1, 2, 5, 7, and 12 mating periods. At the fifth mating inter-
val, the index of preimplantation loss/total implants in test animals
when compared to control animals was 15.6. This effect was, -however,
not significant. ODead implant  ndexes of 2.0, 2.8, end 2.3 were cal-
culated for test group matings 1, 3, and 5. respective]y Statis-
tically significant differences 4n total implants. (fifth mating)
and in dead implants (third mating) were reported. The suthor con-
¢luded, however, that these significant fincreases were not blolegi-
cally relevant. From the overall results, the author concluded that
the test material was not mutagenic.

. _
Ehling, U. H L. Hachemer, W. Buselmaier, J. Dycka, H. Frohberg, J.

“ Lethal Hutations' of the ad hoc Committee Chemogenetics.' Archives of

Kratochvilova, R. Llang, D. Lorke, D. Hiiller, J. Peh,.G. Réhrhorn, R.
Ro11, M. Schulze-Schencking, and H. Wiemann, 'Standard protocol for the
dominant lethal test on male mice. Set up by the wowk group 'Dominant

oxico?ogg 39(1978): 173-185.
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TABLE 1. Representstive Results from Selected Mating Intervals
of the Dominsnt Lothal Assay of SRA 5172 in Hice

- - Corpora Pre-implent Deed

Lutes/ toss/ luplents/
3 fortitity TYotal Total Totel Total
val  Substance {ndex® implents leplonts feplents Inplants
Control (0.9% Cremuphor) 4.0 56 260 4 ?
Test Haterial (SRA 8172, 5 mg/hg) £4.0 3% 243 9 i3
Control (0.5% Cremophor) 57.4b 303 310 1 Y]
Test Material (SRA 5172, 5 mg/kg) 69.0" % 261 5 17
Contro! (0.5% Cremophor) .0 - 305 36 1 12
Test Material (SRA 5172, 5 mp/hg) 44.0 243 36 i3 27
Control (0.5% Cremophor) 63.0 350 560 30 22
Test Haterial (SRA 5172, 5 mg/kg) 48.0 297 264 7. . 16
Control (0.5% Cremophor) 62.0 34% 345 2 - 12
Test Matsris! (SRA 5172, 5 wp/kg) 0.0 89 316 b4 23
Control (0.9% Cremophor) 70.0 364 375 12 18
Tost Materlal (SRA 5172, 5 mg/kg)  58.0 318 B A R

ty Indsx = Ho, of Pregnant femsles X 100
#o. of Mated Femeles (30)

" \ine fomeles mated, no oxplWHon <3 given for this discrepancy.
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TABLE 2. Summarized Results of the Dominant Lethal Assay of SRA 5172
in Mice: Ratio of Individual Parameters

L Pre- Post-
' implanta- implanta-
Tntersal  Tndex " Tegtants  iowbora®  tlen foss tian foss
1 1 0.9 0.9 2.4 2.0
2 0.9 0.8 0.8 4.2 1.2
3 0.8 0.8 0.8 1.3 2.8
a 0.7 0.7 0.7 0.3 . 1.0
5 1.0 0.8% - 0.9 15.6 2.3
6 0.8 0.9 0.9 0.9 1.0
7 0.9 0.8 - 0.9 3.3 1.3
8 0.9 1.0 1.0 1.0 1.5
9 1. S 1.1 1.5 0.6
10 0.9 0.9 T a1
n 1.0 1.0 1.0 0.6 s
12 1 12 A 0.7

. -

aFindings of a given parameter (test?group)

» calculated by the reviewers.
Findings of a given parameter (control group) ’

bxmplantat1°" loss (pre or post)/total implirats (test group) calculated

Implantation loss (pre or post)/totéi fmplants (control group)
by the reviewers.

*Significantly different from éohtrbl value at p < 0.05, using analysis of
variance. , -

**Significantly different from control value at p < 0.05, using Kolmogorov
Smirnov test. - e
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Item

16.

The reduced fertility, decreases in tota) implantation and corpora
lutea, and increases in preimplantation loss and dead implants ob-
served in the first five test-group mating intervals occurred in an-

® 005313

erratic manner; therefore, no statistically significant pattern of , -

dominant Jethality emerged at a single mating interval.or-cluster -of
mating intervals. " We also reanalyzed the data (corpora lutea, total
jmplantations, and preimplantation and postimplantation losses) for
significance. The statistical approach we employed was a two-factor
nested analysis of variance with male mice nested within the dose
group and crossed with the mating week.

The analysis was performed both with and without transformed data
(the transformation was y= x + x + 1 where x was the absolute
number of dead implants per female per male). Our results confirmed
the study author's firdings that indicated that the single adminis-
tered dose of the test material did not have a significant effect on
these parameters at any mating interval. Additionally, the response
did not change across the mating intervals nor was a dose-mating-
period interaction observed. .

15-~see footnote 7.

CBI APPENDIX:

Appendix A, Materials and Methods (Protocol), CBI pp. 4-6.
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