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OFFICE OF .
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
SUBJECT: EPTC - Studies Submitted Under EPA Accession Nos.
404204 and 404423 in Response to Registration
Standard
ID No. 476-2140
TB Project No.: 3-0432
Caswell .t 435
[ . - L
FROM: Irving Mauer, Ph.D. P z>¢;7 pgdcocomdg? -77 ZZV /&P/
Toxicology Branch o~
Hazard Evaluation Division (TS=769C)
TO: Robert J. Taylor/Joanne Miller, PM Team 25
Fungicide-Herbicide Branch
Registration Division (TS~767C)
THRU: Judith W. Hauswirth, Ph.D., Head Juelirh tio “Howrowies.
Section VI, Toxicology Branch / 7/*’/5 3
Zazard Evaluation Division (TS-769C) // ) /
///:47 4 L/h;ff:" -
Registrant: Stauffer Chemical Company e -
Farmington, C7
Request

Review and evaluate the following submissions:

1.

A Two-Generation Rat Reproduction Study With EPTAM®
Technical. Addendum I: Final Report--Histopathology,
Study T-10123, originally performed at Stauffer's
Environmental Health Center, Farmington, CT. The
current Final Report was issued November 2, 1937
(Accessicn No. 404204-08).
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2. One-Year Chronic Oral Toxicity Study with EPTAX
Technical in Dogs, Study T-12723, performed at
Stauffer's Environmental Health Center, Farmington, ;
CT, report issued September 8, 1987 (Accession
No. 404423-01).

3. A Teratology Study in Rabbits with EPTAM® Technical,
Study T—~12982, performed at Stauffer's Environmental
Health Center, Farmingiton, CT, report issued
August 12, 1987 (Accession No. 404423-02).

Background

Submission 1 {rat reproduction) is an addendum and Final
Report of a study (T-10123) originally reported out October 8,
1982 (under Accession No. 2490%7). The current submission
comprises data and clarifications absent in the 1982 repcrt,
which caused the study to be judged SUPPLEMENTARY (TB review
February 1, 1985, Doc. No. 304277).

Submissions 2 and 3 are new studies submitted in response
to data gaps identified in the EPTC Registration Standard
(issued in 1983).

T8 Conclusions

A summary of our assessment of these three studies is
found on the page following (Detailed Reviews are attached).

Although we have upgraded the reproduction study to
CORE-MINIMUM, we are concerned that apparently thers ars no
NOELs for nonreproductive effects in the heart and kidneys of
animals treated at the LDT, 40 ppm (: 2 mg/kg/day), namely,
myocardial degeneration in males, and renal tubular degenera-
tion with calcification in females. The registrant is
requested to submit historical control data on these lesions
from previous recent studies conducted in their laktoratzries
and/or published information from other authorities.

Although we have judged the chronic dag study
{(submission 2) adeqguate for regulatory purposes (CCRE-MINIMUM
DATA), we request submission of:

1. Information on the previous aborted study begu:n at
doses of 0, 5, 25, and 125 mg/kg/day (a comple=zed
report, if available), and

2, Background control datsz Ifrom other dog studies
conducted by this Zab {alluded tc in text®. 2
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With respect to the rabbit teratology study
(submission 3), we judge the developmental aspects satis-
factory, and have therefore graded the study CORE-MINIMUM.

" However, we are disturbed that EPTC caused maternal effects
(inhibition of serum cholinesterase) at the LDT, 5 mg/kg/day,
the lowest dose level so far found in toxicology studies

submitted to date.

studies may be required to define a maternal NOEL.

The registrant is advised that further

Submission

Reported Results

Evaluation
(CORE)

l. Rat Reproduction
Addendum

Doses: 0, 40, 200, 1000 ppm
(0, 2, 10, and 50 mg/kg/day)

Parental NOEL < 40 ppm (LDT)

Parental LOEL = 40 ppm
(myocardial degeneration in
males)

Reproductive NCEL = 1000 ppm

Developmental NOEL = 200 ppm

Developmental LOEL = 1000 ppm
(increased anomalous pups)

MINIMUM

2. Dog Chronic

Doses: 0, 1, 8, and 60
mg/kg/day

NCEL = 1 mg/kg/day

LOEL = 8 mg/kg/day (erythema;
ChEI; thymic atrophy;
muscle degeneration;
pulmonary changes)

MINIMUM

3. Rabbit Teratology

Attachments

Doses = 0, 5, 40, and 300
mg/kg/day

Maternal NOEL < 5 mg/kg/day

Maternal LOEL = 3 mg/kg/day
(decreased serum ChE
activity)

Developmental NOEL = 40
mg/kg/day

LEL = 300 mg/kg/day (reduced
fetal weight)

MINIMUM
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DATA EVALUATION REPORT
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SUMMARY

Study Type: Two-generation reprocduction - rat
TB Project: 8-0432
Caswell YNo.: 435

MRID No.: N/A
Shaughnessy No.: 0414C1

Accession No.: 404204~08 [Original: 949077)

Chemical: EPTC
Synonyms: S-ethyl dipropylethiocarbamate, EPTAM®
Sponsor: Stauffer Chemical, Farmington, CT

Testing Facility: (Stauffer) Environmental Health Center,
Farmington, CT

Title of Report: A Two-Generation Rat Reproduction Study
With EPTAM® Technical (Originally issued
October 8, 1982, EPA Accession No. 249007).
Addendum 1: Final Report - Histopathology

Authors: G.M. Zwicker and J.L. Hinor

Study Number: T-10123

Date of Issue: lovember 2, 1987 (ADD. I: Final Report)

TB Evaluation/Conclusions:

The original report {(issuved in 1982) was judged
SUPPLEMENTARY because of certain deficiencies. In this Final
Report, both the histopathology data submitted {(absent in the
original report), as well as the clarification of "anomalous
pup/observations” are acceptable. 1In the absence of historical
control data or other documentation, the NOEL for parental
effects in nonreproductive organs (heart and kidney) cannot
be determined, for reproductive organs, however, the MNOEL is
1000 ppm (50 mg/kg/day), the HDT, and for develcpmental
effects, 200 ppm (10 mg/kg/day).

Classification {Core-Grade):

Study T-10123 is upgraded :to CORD-MINIMUM. iy
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DETAILED REVIEW
MATERIALS AND METHODS

A. Test Material: EPTAM® Technical

Description: Amber liquid

Batch (Lot): EHC-0048-01 (CHKO06G1)

Purity (%): 9846%

Solvent/carrier/diluent: Mixed with corn o0il (1%)
and incorporated into Purina Certified Rodent
Chow #5002, for dietary administration.

B. Test Organism:

Species: Rat

Strain: Sprague-Dawley [Crl-CD®(SD)EGR]

Age: 4 to 6 weeks

Weights-~Males: (not available)
Females: (not available)

Source: Charles River, Wilmington, MA

C. Study Design (Protocol):

As given in the original report (1982), groups of 15
males and 30 females were chosen as the parental
generation (Pj) and fed test article at levels of 0,
40, 200, and 1000 ppm from 40 days of age, mated during
the fourth and sixth months (in a ratio of 1 male: 2
females) to produce the Fja and Fijb litters of the
first generation, respectively. Fjb animals were
started on their respective group diets from weaning,
then mated in the same fashion as the Pg (at 3 and 5
months of age) to produce the Fjpa and Fyb litters.
All treated adults were killed at 7 months of age.

D. Procedure/Methods of Analysis:

Since the original report omitted histopathological
examination, nc specific methods were therein described.
In this addendum and Final Report, the following tissues
from control and high-dose (1000 ppm) Pg and Fy animals
were examined:

Skeletal muscle Bulbourethral gland

Sciatic nerve Urethra (males only, with
Heart prostate)

Liver Ductus deferens/pampiniform
Kidneys plexus (spermatic cord)
Brain Uterus

Prostate Cervix

.-
PR g
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Seminal vesicles/ Vagina 4 -
Coagulating gland Ovaries :
Testes Gross lesions (apparent .

Epididymides at necropsy) i

Only the heart and grossly observed masses from
intermediate dosed Pg and F; adults (40 and 200 ppm)
were examined, but kidneys were also taken from Fy
adults fed at these levels.

The incidence and severity* of heert and kidney lesions

were analyzed statistically by the Mantel-Haenszel

modification of the Chi-Square Test {no bibliographic =
reference was given however) only when all dose ygroups -
were represented; otherwise, Fisher's Exact Test was

used {(e.g., when only control and high-dose groups were

compared and/or when the incidence of no lesions was

compared) .

ITI. RESULTS: HISTOPATHOLOGY

Histological data were presented in this final report
in four tabular summaries by sex and generaticn (Tables A, )
B, C, and D for Pg males, F| males, Py females, and Fj e
females, respectively), as well as by individual animal 3
(Appendices A, B, C, and D for Pg males, F; males, Pg
females, and Fj females, respectively).

A. Parental (Pgy) and First Generation (Fj) Males

No pathological changes different in type or incidence
from respective controls were recorded in the reproduc-
tive organs {(bulbourethral glands, epididymides,

*Histopathological changes were graded by the authors as follows:

1. Minimal (very slight) - ranging from inconspicuous or barely
noticeable to noticeable but so minor, small., or infreguent
as to warrant no mora than the least assignable degree of
severity.

2. Mild (slight) - noticeable but not a prominent feature of the
tissue.

3. Moderate - prominent but not a dominant feature of the
tissue.

4. Moderately-Severe - dominant but not an overwhelming fesature
of the tissue.

5. Severe {(marked) =~ overwhelming feature of the tissue.




seminal vesicles, coagulating gland, testes, ductus
deferens, prostate) of either high dose (.000 ppm) Pj
or F; males {(Tables A and B; Appendices A and B,
respectively). ' '

The following nonreproductive tissues of these
high-dose treated males were also found to be lesion-
free in both generations, namely: brain, skeletal
muscle, and sciatic (peripheral) nerve. The incidence
of liver lesions was low in high~dose Pg males {one
each in control and high-dose groups), but a slight,
nonsignificant increase was recorded in the high~dose
Fi1 (8 affected animals vs. 4 controls), accounted for
mainly by minimal-to-slight biliary duct hyperplasia
with fibrosis (5 high-dose vs. 1 control).

The incidence and severity of glomerulonephropathy were
similar in both treated groups compared to their
respective controls (in Pg: 13 minimal vs. 12 minimal~
to-slight; in Fy: 14 minimal-to-slight vs. 15). On
the other hand, a significant increase in degeneration
of the renal tubular epithelium-with-calcification was
recorded in high-dose Py males (5 vs. 0 in controls),
which "was not replicated in Py [F;] males," according
to the authors. There was, however, one high-dose Fjy
male (#352) described in Appendix B as showing this
type of kidney lesion (graded +2), in addit’on to dila-
tation (+2) of the right renal pelvis, and glomerulone-
phropathy (and incidentally, myocardial degeneration).
No F; male centrols were so affected.

A high incidence of myocardial degeneration was recorded
among high-dose males of both generations, statistically

significant (p < 0.01) for Fj animals (all 15 were affected),

and more severe (grade 2) than in the Py (13 high dose
vs. B8 controls). A statistically significant increase
(p < 0.05) in this heart lesion was also recorded in 40
ppm F; males (1l vs. 5 controls), primarily (10/11) of
minimal severity (grade l). Among mid-dose (200 ppm)
F1 males, 8 of 15 were also affected,with minimal (5)
to slight (3) degrees of severity. Increasedincidences
were also found in both the low-dose and mid-dose Py
groups (12 and .3 males, respectively, vs. 8 controls).

This cardiac lesion was characterized by the authors as
"multifocal hyaline or smooth deeply eosinophilic stain-
ing (H&E) myocardial muscle bundles often accompanied by
loss of normai structure, proliferation of sarcolemmal
cells and/or infiltration by histiocytes and mononuclear
inflammatory cells.”




A variety of other lesions in other organs and tissues
were recorded in high~dose males but at incidences equal
to or less than their respective controls.

Three subcutaneous tissue masses were found on necropsy:
a thymoma {(described as malignant) in a control Pg male
(#3), a mammary fibroadenoma in a low-dose F; male
(#322), and focal abcessing inflammation of a preputial
gland in a second low-dose Fj animal (#329). The
authors did not consider any of these treatment-related,
since they were typical of spontaneous lesions seen in
male rats of this age and strain. ([N.B.: Since no
background data on spontaneous masses in this strain of
rat were provided, even by reference, there is nc way
of checking this.]

Parental (Pg) and First Generation (F;) Females

The incidence and severity of lesions in the reproductive
organs (cervix/vagina, ovary, uterus) of high-dose
females of both generations were not different from

their respective controls. An increase in stromal
ovarian cysts among F] females (5/30 treated animals
affected vs. one control) was not significant, and was
considered bioclogically irrelevant by the authors.

No pathological lesions were found in the brains,
skeletal muscles, or peripheral nerves of high-dose Pj
and F) females. Liver lesions (biliary duct hyperplasia
with fibrosis, degenerative changes in hepatocytes,
perivascular/portal inflammatior, peliosis) were egually
distributed between treated and control females.

Kidney changes were comparable in incidence and severity
between high-dose Py females and their controls. Among

F1 females, however, grade 1/2 glomerulonephropathy was
significantly increased over control (6/30) in both low-
dose (20/30) and mid-dose (18/30) groups, but not in the
high-dose group (10/30). The authors did not consider
this alteration either toxicologically significant or
treatment-related, because there was no dose-response,

and severity was not different from that seen in controls.
Degeneration of tubular epithelium with calcification,

on the other hand, was increased (p < 0.01l) in both
severity and incidence among high-dose F; females (18

with grade 1 and 4 with grade 2, vs. 11 controls with
grade 1). The authors considered this lesicn to repre-
sent a biologically relevant and treatment-related

change. [It is to be noted, further, that of 30 low-
dose and 30 mid-dose F; kilineys examined, the incidence
of this degenerative chang» ~313 also increased, but
apparently not reachirg the i2vel of significance,

1

i.e., to 19 and 18, respectivaiy.]

~

-
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The incidence and severity of myocardial degeneration
was also increased significantly (p < 0.01) in high-
dose females of both generations (Pg = 26/30 and F; =
25/30 vs. 6 and 8 controls, respectively). At the
low- and mid-doses the incidence and severity of this
lesion was comparable to controls.

Lesions in ot! :r organs and tissues of high-dose Py
and F; females were similar in incidence to controls.

Neoplasms were considered spontaneous in origin; the
following subcutaneous tissue masses were catalogued at
necropsy:

Among Pp_Females

o Focal abcessing inflammation - female #167 (200 ppm)

o Mammary gland adenocarcinoma - female #194 (1000
ppm), female #162 (200), and female #169 (200)

Among Fi Females

0o Mammary gland adenocarcinoma - female #425 (control)
o Mammary gland fibroadenoma - female #435 (40 ppm)

o (Undiagnosed--female #450, 49 ppm)

AUTHORS' CONCLUSIONS

The authors concluded from this histopathological

cxamination of the tissues of rats fed EPTAM-fortified
diets for two generation that::

A.

These additional data supported the previously drawn
NOELs of 200 ppm (10 mg/kg/day) for systemic toxicity,
and 1000 ppm (50 mg/kg/cay) for reproductive effects
(i.e., negative at the HDT).

Myocardial degeneration was a treatment-related effect

at 1000 ppm in F; males and in females of both genera-
tions. This lesion was not visible at necropsy, and

its ascertainment only under microsceopy probably repre-
sents the early stages of the "cardiomyopathy" described
in untreated Sprague-Dawley rats with increasing frequency
and severity with age. However, the overall data sug-
gested to the authors "facilitation" in the expression

of this lesion,




C. Renal tubular degeneration and mineralization was
suggestive of a treatment-related effect in high-dose
females only, possiblg due to less efficient tubular
reabsorption of phosphate ions.*

AUTHORS' DISCUSSION: "ANOMALOUS" PUPS

In addition to histopathological data ou parental and
first generation adults requested in its review of the ori-
ginal report, the Agency had requested that the registrant
clarify the nature and incidence of "anomalous pups/
observations," as submitted in that report.

In the reply included in this ADDENDUM, the registrant
asserted that the specific findings which earned a weanling
pup such a label ("anomalous") were stated in the appropriate
appendices (individual weanling data of the Fja through
Fab), from which summary Tables 55 through 58 of the original
report were constructed. Thus it is maintained that "the
term [anomalous] was appropriately used end defined within
the context of its usage."

However, the authors did agree here that discrepancies
between summary tables and appendices (as noted by the
reviewer of the original report) were inevitable because
the summary values included anomalous observations, and not
pups with anomalies. Thus a pup with multiple anomalies
was counted as that multiple of "pups." <Corrected summary
tables (listing the numbers of ancmalous pups) have been
provided in this ADDENDUM, as follows:

Total Anomalous Pups

From : Dose Level (ppm)
Mating Table 0 40 200 100

Py - lst (Fia) 55 5 4 1 10
Py - 2nd (F1ib) 56 7 6 5 14
F1 - lst (Fja) 57 2 6 2 5

F1 - 2nd (F3b) 58 4 13 10 8

Total by Dose Group 13 29 18 37

*As discussed in the referenced paper: H. Nguyen, T. Woodard,
and J. Connell: Intranephronic Calcinosis in Rats, an Ultra-
structural Study. Amer. J. Fathol. 100:39-56, 1980.




In the original report trese anomalies were categorized
by the authors as either "malformations® or "growth-
related,” or were left ":nclassified."
downs of the corrected number of "anomalous" pups in
these subcategories were also provided, as follows:

Malfsrmed Pups*

Similar break-

Dose Level {ppm)

00757

Mating 40 200 1000

Pg - 1lst (Fia) 3 2 0 3

Py = 2nd (F1b) 2 1 1 2

F1 - lst (Fja) J 1 0 2

F1 - 2nd (Fjb) 3 1 0 1

Total by Dose Group 5 1 8

Grow:h Related**
Dose Level (ppm)

Mating 40 200 1000

Pg - 1st ((Fya) z 0 0 7

Py - 2nd ((F1b) y 3 1 3

Fy - lst ((Fja) 3 0 0 0

F1 - 2nd ((F3b) 5 0 0 0

Total by Dose Group 3 1 15
*Anomalies included: <S:=_.s inversus: diaphragmatic
hernia; eye missing, prizruding or enlarged; corneal
opacity; kidney ectozi: -r withcut papilla; ectopic

testes; irregular crzn:i. or cerebellar shape.

**Anomalies included:

frrzqgular liver lobulations,
vagina not open, and s-3.! stomach or heart.




Not Classified***

- Dose Level (ppm)
Mating 0 40 200 1000

Pg - 1lst (Fja) 0 2 1 0
Pg - 2nd (Fb) 5 2 3 4
Fp - 1lst (Fjpa) 2 5 2 3
F1 - 2nd (F3b) 4 12 10 7
Total by Dose Group 11 21 16 14
TEw

Apomalies included: Discoloration in cecum, kidneys
or thymus; colored exudate from the eye; irregqulari
ties in the border or lobes of the liver; ovarian
cyst; small or undescended testes; dilated renal
pelves; and ureters enlarged or convoluted.

According to the authors of the :turrent Final Report:

"The purpose of categorizing anomalous pups is to make
sure that malformations haven't been masked by lesser
effects. To seize upon the four £nld increase in
malformed pugs over control pups at 1300 ppm as an
indication of developmental toxicity does not survive
cioser scrutiny. Nearly half of these malformed pups
had =2ye Jdefects. The r=lation cetween eye defects and
EPTAM ingestion was examined in the original report.
These numbers are very small and a dose-response was
never apjdarent, with the incidence at the mid dose 1
than that in the control of low dose" (ACDDENDUM I, ».

1. T8 EVALUATION

A. Histopathology

1. This reproducticn study (T-10123) was initiatea and
complated before publication of the 1982 FIFRA Test
Guidelines, which specified histopathology requirs-
ments for multigeneration studies. The tissues
examined and reported in this ADDENDUM I (Final
Repors) conform to these Guidelines.

2. Althcigh =2xamina 1 "gross lesions” ia all
tarental animals 2l 2gulired, the auticrs nera
salected only "massa2s” at inzarmediate dose lewals,
nacause findings at necropsy in nigh-dose animals




006797

(compared to controls) were considered to be
incidental. The incidence and description of (non-
target) wasses provided by the current authors
support their conclusion that these were spontaneous
in origin, i.e., not treatment-related.

3. Myocardial degeneration was recorded with the
following incidences and severity in parental animals:

Pj Fy
Dose (ppm) Dose (ppm)
Grade I 0 40 200 1000 0 40 200 1000
Males (15/Group)
1 - 10 6 10 5 10 5 5
2 6 2 7 3 - 1 3 10
3 2 - - - - - - -
4/5 - - - - - - - -
Total
by
Dose
Group 8 12 13 13 5 11* 8 15%**
Females (30/Group)
1 5 7 7 19 7 7 4 15
2 1 - 1 7 1 1 1 10
3 - - - - - -— - -
4/5 - - - - - - - -
Total
by
Dose
Groupn 3 7 il 26** 8 8 5 25%%*

Significance:
* p < 0.05 comparsd to controls.
** 5 ¢ 0.0l compared to controls.

There was a definitive treatment-related effect

{(p < 0.01) in high-dose F| males and females as
well as Py females, but also increased incidences
at the LDT in Py and F; males (significant, p <
0.05 in F} males). The registrant's omission in
providing background control data makes it difficult
to determine whether such increases are related to
ZPTAM treatment at doses less than 1000 ppm, or are
within the range of nistorical controls. Hence, in
the absence of documentation to the contrary, we
-snsidar the lowest-effect-level for histolegical
svidence of such an increase in cardiopathy to be
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less than the LDT, 40 ppm, in males (i.e., no NOEL),
and to be 200 ppm (10 mg/kg/day) in females (i.e.,
MOEL = 40 ppm, or 2 mg/kg/day).*

4., While the differential reabsorption of phosphate in
treated females vs. males may be a sensitizing
trigger for degeneration of renal tubular epithelium
with calcification (TEDC), we agree with the authors
that its increase is treatment-related, but probably
only at the high dose. Here again, historical data
would have aided the interpretation of the nonsignifi-
cant increases at lesser doses in F) females, as
tabulated below from the Final Report:

TEDC Po F1
Dose (ppm) Dose (ppm)
Grade |0 40 200 1000 0 40 200 1000
Males (15/Group)
1 5 1
2
3
4/5
Females (30/Group) * *
1 17 18 11 16 18 18
2 2 3 4
3
4/5

**n < 0.05 compared 0 ppm.

In summary, the lack of backgrcund data on
spontaneous lesicns and/or neoplasms in this Final
Report (even by reference) makes it difficult to
evaluate some of the histological findings in this
study.

B. Incidence and definition of "Ancmalous”

We accept the clarification of the terms used in.
the original report, as well as the corrections to

*At termination of a chreonic rat study previously conducted by

the registrant, significant increased incidence of chronic
ayocardizis was found at 125 mg/kg/dav (approximately 2500 ppm),
but not 2t 25 mg/kg/day (500 ppm). However, in rat studies by
cthers with the same compound, evidence of such cardiac lesions
was found earlier in treatment and at lower ZJosages, specifically,
at about 3 mg/k3/day in 90-day feeding , chronic oral rat and
ranroduction ztudies.

o
=




006797

Tables 55 through 58 (inter alia) of that report.
We note a consistent (though demonstrably not
significant) increase in pups with anomalies at the
high dose, whether tabulated by total numbers

‘(doubled, i.e., 37 vs. 18), or as frank malformations

(8 vs. 2), or related to growth inhibition (15 vs.

5). If this is a valid trend of EPTAM treatment,

the NOEL for developmental effects appears to be

200 ppm {or 10 mg/kg/day). The provision of back-
ground or historical control data would have permitted
a more definitive NOEL to be drawn.

ATTACHMENTS

~12-
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ATTACHMENTS

Tacles 4, 3, C and O of the Final Report




Eptam Science Reviews

Page is not included in this copy.

Pages _17 through _39 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert 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

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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DETAILED REVIEW

MATERIALS AND METHODS

A. Test Material: EPTAM® Technical

Source: de Guigne Technical Center, Richmond, CA
Description: Clear vellow liquid

Batch (Lot): EHC-0751-13 (WRC-4921-4-25)

Purity (%): 97.6%

Solvent/carrier/diluent: Corn oil

Merhod of administration: Oral gavage

3. Test Crganisms:

Species: Rabbit
Strain: New Zealand White (NZW)
Age: 5 months
Weights: Males {(not available)
Females {not available)
Scurce: Hazleton Research Products, Denver, PA.

C. Study Desicn (Protocol):

A full protocol was provided as Appendix A of the final
reporc (attached to this DER as Attachment 1), which also
included four {4) minor protocol deviations with no substa-tive
2ff5305 an =ma conduct of tha study, nor on the lata genarazad,

Sri o 3 rabbit femalzs, mated 2o
sicks of r 33igned o four Lre2aimen:
Trougs 2 2 r3l dzily dosas of Tn2 23z
Tzcerial B Jestazisn, as Ioliows:

:roup Dose™ No.
i T {corn oil; 16
z 2 13
3 2 13
4 337 L3
*Iz 4a arad that = e2se dose levels wer=2
"3alactzd on the hasiz »f sreliminary studies,’
sut no Surther inforwizion »r data were supplizi
in this submission,
3. 2hgerazinng/Procedires:
~imals ver2 aIsa2ruved dalt ol
DI 3 Ta, oz 0, -2
e e e e e e e e e et g s - e e e e o
s 5 e o g ) sl
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recorded daily throughout gestation. Blood was drawn on
gestation day 15 for determination of plasma and RBC checline-
sterase activities. Animals found dead during the course of
the study were examined to ascertain cause of death. All
surviving does were killed on day 29 (by socdium pentobarbital
injection, followed by axillary exsanguination), the intact
reproductive tract (including placental, ovaries, uteri, and
cervices) removed, weighed, and examined as follows: Ovaries,
for the number of corpora lutea; uteri for the number and
distribution of fetuses and resorptions; placentae, for unusual
appearance. Thoracic and abdominal organs were examined for
macroscopic changes; livers were weighed.

fully developed fetuses lalive or dead) were weighed and
examined for external malformations. Live fetuses were
sacrificed (sodium pentobarbital), and examined for both
soft-rissue ancmalies (by modifications of Wilson's serial
cross-section technique of Bouin fixed heads, 1/ and Staples'
fresh dissection technique of the torso2/) and skeletal
variations (by a modification of Kimmel and Trammel's procedure

[99)

/)_

E. Data Analysis/Interpretation:

fnumeration data from treated groups of dams {(such as
clinical signs, etc.) were evaluated for statistical signifi-
cance by Fisher's Exact Test, with Bonferroni's correcticn
for multiple comparisons to a single control value, while
litter data (fetal anomalies, corpora lutea/doe, etc.) were

1

analvzed by the Mann-Whizney esz. (o 3
' : tion) w2 ;
d Tunnet E
niiicanc

i

i

g ' 1%03) Metcneds Ior

3 falinrmations in ZxD

Ter Prircicies zand Tachr

2¢s cacco. 2
2/R.E 2s {1974) Detactisn %
. Mams Fezuises. Teratolzgy 3
2AC LA 1 and C. Trammel 19: :

2 uziz 3taining 2L fars i

R ER 3zain Tach. 385

|
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as stated by the author). The ranking system was defined as
follows:

Rank 1 - Spontaneous variants that occur regularly, or
artifacts (e.g., hematoma, incomplete ossification of the
Sth sternebrae).

Rank 2 - Variants which are increased by known teratogens
and for which there are no background data (e.g., convoluted
ureters, and runting); these should not impair nornmnal

life vrocesses.

Rank 3 - Anomalies which impair normal physiologiczl
processes, but are not lethal, including those which
apoear to be minor but which portend more extensivs or
serious lesions (e.g., umbilical hernia, which might
precede defects in ventral wall closure, leading tc
protrusion of the g.i. tract at higher dosages).

Rank 4 - Frank malformations, which are life-threatzening,
and usually result in death (e.g., agnathia, diaphragmatic
hernia).

CUALITY ASSURANCE MEASURES

A signed Quality Assurance Statement attesting to thre:
ioted audits of the data during the course of the study was
inciaded in the final report. Further, as testified by the
Yiractoar of the Quality Assurance Unit, the Study Di rac

Cirec=n. of Texicolasgy, zhis study was stated to be in
wvith o s, as specifisd in 40 CFR Par: 163,
2ISULTS
~he resultz of this szuds were presented in 14 summary
c3bles, derivec¢ from 10 zppendices of individual animal dataz.
X, Dose Sclu-ion 3n2alvyses (Report Table 1):

2ziops wer: preparad Dy the weigh=z. olunme
~ae sxpect:d concentraticons for ths
.3 {3, 40, 300 mqg/kg/day; wer=2 13, 28,
Arvalysis of the solutions revealac
trarians of test substances within
rget {28 glven in Table 1A of zhe F2port:
3 + 1.3, and 363 *+ 21 mg/mL for lilow, aid
tratinns, respectively). Test material
3 in the control solution {(corn oil .
f1-24 Ehers was no loss of test substance
crana. {Thti~ assertion was basesd In
and 13 davs 1%ze2r sraparation 27 :
sonzalning 31.0% mg ZPTAA/ML coon 2l
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in fact, Report Table 1B recorded increases of 1.5, 1.2
and 1.8 percent, respectively.]

Fertility and Mortality {Report Table 2, Appendix B):

Three does died during the course of the study:
One control, on gestation day 23 (with red lungs and
white spots on the heart), and two at 300 mg/kg day, on
day 20 (with bloody stool, hairballs in the stomach,
clots on the uteri, "colored"” foci on the lungs, and
hematuria). The two high dose deaths were attributed
by the author to EPTAM treatment. Fertility indices in
treated grouns were comparable to controls. All pregnant
survivors had live fetuses, and no does aborted (Report
Table 2, appended to this DER in Attachment II).

Clinical Findings (Table 3A; Appendix B):

Cholinergic effects were observed only at the HDT
(300 mg/kg), evidenced by an increase in loose stool
(3/18 does, a significant change, compared to none aifectad
in the control), hematuria (4/18), salivation (1/18)},
stained lip or nose (2/18) and wet coat (3/18) Loss of
appetite and/or anorexia was also recorded in high dose
females more oftcn (12/18 does) and earlier (21.2 days)
than in controls {(5/16 does, 26.8 days); this effect was
also recorded at the mid dose (7/16 does) and at the low
dose (8/16 does).

Circularing choli-2starase activities wers K
significantly raduced in high-dose dees on gestation
iay 15, =2an plasma value decreasing to 44 percent of
santrols (319 ws., 709 TU/L), and mean RBC valua o g
3) percent of controls (538 vs. 1767 IU/pRBC), btotn K
considered biolzgically significant 2y the author E

(Table 33, appended to this DER in Attachment I1).
Although serum and ery:hrocvte cholinesterase activi-
tipg wer2 also statistically reduced at lower Jdoses
tat 40 ng kg/dav--both serum at 584 IU/L and RBC at 1
IJ/pRBC: at the 5 mg/ki/dav dose, only serum was ra«
at 639 UL 2 au%har did not consider thesa dec:
hiolecgicall n hecause of the small rala
raductions {10

D U D e
(WA
no~

oy

2ady Weiahts {(Tables 4, 5; Annendices C, D):

Mean body weights and mean corrected ooﬂv welght
‘,e., l28s the reproductive tract) were ecorded tc ba
comparahis in 21l grouss, i.2., the 3uthor considerad
2OTAM =o mava tad no 2ffacht an these values {Tablz2 &
Aznandic 1Y, S-~waver, when 2odv weight changes ~v2rz2
-acordad “ar nhe s32ver samniing periods, stafis:::;LLy ..
_-_')_ Ly}"'@
2§
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significant reduction in mean weight of high-dose does
{51 grams) was registered during gestation days 13 and
19 (Table 5), which was mainly accounted for by 6 does
in this group. On the other hand, no other body weight
changes were found during the remainder of the treatment
period, or the posttreatment period, or during the total
pregnancy. No significant weight changes were reported
in low or mid-dose females at any time.

E. Food Consumption (Table 6; Appendix E):

Mean daily food consumption was recorded as statistically
reduced in high-dose females on gestation days 13, 14,
15, 17, 19, and 20 [The authors also included day 10,
but no decreased food intake is evident on that day from
inspection of Appendix E.] Extended periods of little or
no food consumption were recorded for five females of
that test group, namely Nos. 361, 369, 370, 375, and
377. [Although not specifically correlated by the
authors, these were the same females which lost weight
during gestation period day 13 t2 19.]

F. Necropsvy (Table 7: Appendix F):

Other than the findings in the three pregnant does
that died during the course cf the study, no gross path-
ological changes/findings in EPTAM-treated animals were
considered "remarkable" by the author. 1In gravid animals

tarminated at the 2nd of the stuzdy, instances of lungs
with colorad foci, zolorad/pale livers and ovarian cyvsis
wers found 2quallv among all qgroups.

Tha ¢ause o7 death of tha thres dozs found da2ad
vas noc definitively established. Control fsmals 313
had abruptly stopped eating on jestation day 23, and

ecropsy findings inclu
"red fluid" in the

was found dead ths same day.
"red" discharge from the vaqi

N
na,
abdominal cavity, foci of "white Jdiscoloration” of
the hpart, cloar fluid in the pericardium, and "ra2d”
di L rn2 Ilungs. (It wvas
o been due to 2ithar "

O ow

The two high-dcose does (Nes. 369 and 370) were boiid
Found_<Zead on gestation davy 20, and displaved —7jross
changes wnich suggestad “"bleeding problems” te the auihar.
Femal> 369 had an cesophageal as well as vaginal blocd

2d lungs and livec, and 13*“ ct3 in
2 ; fazmale 370 had a ¢ 4 moutn,
32 p n Ioci in

= n Tarin:

-
G
N
4

f
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does was ascribed to "bleeding within the reproductive
tract." Both females also had gastric hairballs, which
may have contributed to their weakened condition. [It
was not stated here that the bleeding was caused by
EPTAM administration, although it is so stated in the
Renort conclusions.]

Organ Weights (Tables 8 and 9; Appendices G and H):

No differences in mean absolute or mean relative
weights of liver, ovaries, placenta, reproductive tract,
or uterus were recorded between EPTAM-treated groups and
control.

Intrauterine Data {(Tables 10; Appendices I and J):

A statistically significant reduction was recorded
in mean body weight of live fetuses from the 300 mg/kg/day
treated qroup of does, 35.3 g vs. a mean control value
of 40.3 g (Table 10, appended to this DER in Attachment II).
Although percent nostimplantation losses at the mid
and high doses were more than double the control value
{(respectively, 7.2 and 6.2 vs. 2.8) and the mean percent
malformed live fetuses as well as affected implants at
the high dose were approximately tripled {(respectively,
7.4 and 13.1 vs. 2.4 and 5.0), none of these differences
were statistically significant. Furthermore, these
values calculated for this study were within the ranqge
oF historitcal agnntrol values accumulated by this liboratory

studies conductadd

in five nrevious setween 1931 and 1935
3 follows:

2oszimplantation losses o . 2 2o 12

Malformed live fatuses . . . L1 to 18,13

Affected implants . . . . . 4.6 to 25.43%
{(Zxtracted from Repor: ‘op=ndix L, "Intrauterine Data,”
arnended to this DER in Attachment IL.)

Tha “etal matiosrmations and tha
ambrvofatal : at 300 og/xg/davy was attributad
> maktzrnal 3L LN ie toxicinoy {(lass of apc=iits,
l-ose 3toel, hematuria, =htoe.? induced at this Llevel in
37 ¢ of the =2ight does with fectaed implants. In Iour
ic2g, nroleonged serionds of yrexia led to body welght
losses during the treatment 2riod, spannipng c2stacion
davs 7 to L9. Severely malfnhrmed f2tuses wers described
in two of these dpe . 1 and 377, in whom boedy
vaignt loss dur 2rid fragnaectively, 430 1nd
31T as an 2 ~amirtad for zhe obher 1o
Aita-do ices T faund dead on oy I
‘risneciival Inoaddizion mo Il Tazz
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resorptions, doe 361 had two runts, one of which also =
had arthrogryposis (overflexion of limbs) as well as b
a cleft palate. Doe 377 had four malformed fetuses, LT
three with ocular malformations (convoluted retinal

and/or blocd-filled eve sockets and vitreous humors),

and one had severe skeletal anomalies of ribs and vertebrae
{fusion, "crossed," hemi-thoracic, etc.) (Appendix K).

Mean fetal weights recorded in these two litters were
markedly reduced (to 24.1 and 28.6 g), compared to the
overall mean of this high-dose group (35.3 g).

I. Fetal Anomalies (Tables 11 to 14; Appendix Kj):

Despite the findings in individual litters, no
overall statistically significant increases over contrel
were recorded for external (Table 11), soft-~tissue
(Table 12), or skeletal anomalies (Table 13) in any
EPTAM-treated group. Neither were mean rankings of
teratogenic potential altered by EPTAM (Table 14).

Malformations graded as Rank 3 and 4 were found in
three fetuses from two control litters, in six fetuses
from fcur low—-dose litters, in three fetuses from three
mid~dose litters, and in nine fetuses from six high-dose
litters. The types of malformation observed by the
author in this study among the contreol, low and mid-dose
EPTAM groups, as well as those in three fetuses in

three litters at 300 “@’%( have been observed among .
controls in £ive or2yius 3Ludies conductad by thils
laboratory during tha2 3r7ior 2 years {Appendix L,

nages 198-21%, -. the currsent submission).

The Lyno: Aot her2zo’ore observed 5y this lap waro:?
“sund only righ~dese litters (381, 373, 377), and
included two fetuses with extre2mely convoluted retinas
{retinel folds) and blood-filled eye sockets and/or
vitrecus bodlﬂs, one farus with forefoot overflsxion
{arthrogrynesis) and claft palate, and one fetus with
malformed centra of zhe thoracic vertebrae. T o

izad orher authorizias® who have raportad inc

2r 10,030 control rabkbits of the sam2 strailn

st irtraccular M=2morrhange, 31,3 for acthrogry
for i “5r oci2fz natav:, and 1.3 for
ver lar., Ha2nce, the author conside
the znomalizs found in this study w
zon ndarv %o ths marked maternal toxi
ind mg EZRPTiM kg in does 361, 375,

2.7 ion andd va Pariormance ind
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[It is to be noted that convoluted retinas
(retinal folds) without hemorrhage (Ranked "3") were
reported to occur only in EPTAM-treated litters in
this study, as follows: Four fetuses from two litters
at 5 mg/kg, a single fetus at 40 mg/kg, and three
fetuses from three litters at 300 mg/kg (Report
Table 12). However, such retinal anomalies have been
observed in the controls of three of five previous
studies from this lab, egually distributed among
12 litters (of 39 litters, APPENDIX L).

Further, although only ranked as "2," absent
gallbladder was reported in two fetuses from two
high~dose litters (Nos. 363 and 373). "Reduced gall-
cladder,” on the other hand, was equally distributed
between control {one fetus) and EPTAM~treated litters
(three fetuses in two litters at 5 mg/kg, one fetus at
40 mg/kg, and two fetuses in litter No. 363 of the 300
mg/kg group) (Table 12). As provided in APPENDIX L,
"reduced jallblacdder"” appears to be a common finding
in historical controls from this lab, although "absent
gallbladder" has been recorded only once before (appended
to this DER as ATTACHMENT II).]

REPORT CONCLUSIONS:

The author concluded that the oral administration of EPTAH
to pregnant New Zealand White rabbits at doses of 0, 5, 40, ang

00 ng/xqg Erom gestzatlon Zay 7 through 19:

1. Praoducaed —aternal toxicity at zhe highest dose {cnlvy
whizcn in lad T weight s, reducad focd
p At ner : 2f% blzeding 2roozlems,

A du : ase activicy {(Dotn
3 an

2. Induced enbryofetal toxiclilty, secondary to the maternal
toxicity at- 300 =mg/kxg/dav, which consisted of reduced
mean fetal weighz.

3. Was not te2ratcgeni:c /fi.2., for major maliormailons! it
doses up o 300 ~7, k3 /dav, and incuced no stacissically
significant incr=as=23 in 2xtarnal, soft-zissue or
skeletal zncmaliss or wvariations.

Therefnre, th2 author - s3idared the no-sffsct lavel Ior

coth maternal toxicity and embrycfstal toxicity to be 10 mg/kg/
day ZPTAM Techniczl.

[8
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TB EVALUATION:

The study appears to have been conducted with adequate
procedures and controls, and with group sizes ensuring valid
statistical treatment. The major criticism of this study
concerns the dose sequence selected. Although stated to have
been selected from "preliminary studies,"” these were not included
in the Final Report nor any other information provided on the
conduct or results of these dose-selection practices. This
leaves one to wonder why an eightfold interval in the dose
schedule was chosen; a tighter schedule might have better
defined the NOEL.

Further, we do not agree with the author's choice of
40 mg/kgy/day as the NOEL for maternal toxicity. A statistically
significant reduction in serum cholinesterase activity was
recorded at the LDT, 5 mg/kg/day, while significant decreases in
both serum and erythrocyte activities occurred at 40/mg/kg/day,
i.e., there appeared to have been no NOZL for reduced choline-
sterase activity in this study. The Agency 1is concerned that
such a short course of treatment with EPTC results in inhibition
of cholinesterase activity at what appears to be the lowest
dose zo far recorded in toxicology studies. Further studies
may be required in order to more accurately define the NOEL for
this effect.

By contrasi, observable developmental effects were
recorded only at the HDT, 300 mg/ kg
v by Jecre mean fetal weight, but not major malf
nal, soft-tissue or sksletal ancmalie
ugh not found in concurrent controls, 1
£ voluted retinas (r2tinal folds) and absa

iidladde. 22 descrited in Zutam~— ] 3
ave been Tound in controls of shi
ind,/or reportad in [ lished account
in this strain of raboits. Hence,
ancmalies to be related to Eptam tr:
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Page is not included in this copy.

Pages _52 through _76 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert 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

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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Section VI, Toxicology Branch/HED (TS-769C)

Secondary Reviewer: Judith W. Hauswirth, Ph.D., Head 9vux¢ak W - Macaucith SRR

Section VI, Toxicology Branch/HED (TS-769C) 4/30/?7
DATA EVALUATION REPORT
I. SUMMARY
Study Type: Chronic Oral TB Project: 8-0432

(Capsule)--Dog
Caswell No.: 435
Accession No.: 404423-01

MRID No.: N/A
Chemical: EPTC
Shaugh. No.: 041401

Synonyms: S-Ethyl dipropyl
thiocarbamate; EPTAM®

Sponsor: Stauffer Chemical Company, Farmington, CT

Testing Facility: (Stauffer) Environmental Health Center
(EHC), Farmington. CT

Title of Report: One-Year Chronic Oral Toxicity Study with
EPTAM® Technical in Dogs

Authors: G.L. Sprague and D.0Q.N. Taylor

Study Number: T-12723

TB Evaluation/Conclusions:

This study was conduczzd in acgcordance wizh tha TIFa
T2st Guidelines for Chrenic Studies in Nonrodents {33-13,
and the data generated are judged to be valid. The lack
of providing histcric data on control animals in previous
studies frem this lab, however, prevents an intarpratca-
tion of certain findings at zhe mid-dose lavel, 3 =a/%g.

Classificaniocn {Core~Grads):
CORE-MINIMUM.

Oral doses rested: O, 1, 3, and 60 mg/%g/dav. >y
capsule.

NOEL 1 ng/kg/Qay

[t}
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DETAILED REVIEW

A.

B.

Test Material: EPTAM Technical

(stauffer) de Guigne Technlcal Center,
Richmond, CA

Description: Liguid

Batch (Lot): WRC 4921-4-25 (EHC $#0751-13)
Purity (%): 97.6%
Solvent/carrier/diluent:

Source:

Dispensed neat in
No. 000 gelatin capsules
for oral administration.

Test Organisms:

Species: Dcg

Strain: Beagle

Age: 7 months

Weights--Males: 8.9 to 11.2 kg
Females: 6.9 to 8.9 kg

Source: Marshall Research, North Rose, NY

Study Design (Protocol):

A protocol (dated January 8, 1986) was included in
the Final Report (as Appendix A), attesting that FIFRA
Test Guideline No. 83~1 was to be followed. Several
addenda ard deviations were also incorporated here.
The addenda extended descriptions of some procedures ¢
be performed (by technicians), for example: 1. Safe-
Procedures (in handling ZPTAaM); IIl. Meurolegic Zxamina-
tion of Treated Animals {i.e., physical tests in-lifz)
iTi. EXG ?Procedures and Techniques {details). dNeone of

7R (n

» protecol deviations fis wis;?ﬁ Tallection

samplas; one Zdosing =2rro ) aprearsad
7> aave anv impact on the co 5T on
the results generated.
Procedure/Metheds of Analvsis:

Capsulas oI the test matarial war2 administarsd

iaily (7 zays/we2X) o qroups of beajle a:las and
females at levais of 2 f2mpoy gelatin cans oaly, 5733x),
i {d/sex), 3 {4/3ex}, and 50 mq/kg {3/sex). Dose
selection was based upon & previous chronic study at Jose
levels of J, 5, 25, and 125 mg/kg/day tha= had o be
aborted Dbescause >f severe taxicity and mortality in the
high-dose jroup. (More information is requested on this
aborted sztudy.)
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Animals were observed twice daily, body weights
recorded weekly, and food consumption measured weekly
during the first 3 months; monthly thereafter. Complete
physicals were performed on all dogs prior to beginning
treatment and quarterly thereafter. Ophthalmologic
examinations were performed twice, before treatment and
at terminus. : :

Neurologic examinations by a board-certified
veterinary neurologist were conducted during quarantine
(before treatment), and at 3, 6, ard 12 months. The
method used (DeLahunta 1983)* assessed functional
integrity of the peripheral and central nervous
systems, the details of which are found in Appendix D
o the Report.

Electrocardiograms, as describad in Report
Appendix E, were also recorded for all dogs during the
pretest quarantine period, as well as after 3, 6, and
12 months of treatment. Bipolar, augmented unipolar and
chest leads were monitored.

The schedules for the routine analysis of
biochemical parameters from blood, urine, and feces
during the study were as follows:

Hematology (Quarantire, 3, 6, 12 moaths):

Hematocrit
Hemecglobin
Zr/thracyte coun-:

Total leukocyte count
Differential leucocvrts ccunt
Plarela~ count )
Reticuloeoyke count (determined nan A2natocric
< 32.0 percant:
Mean ccrpuscular volume
Mean corpuscular hemcglobin
Mean corpuscular h=mcglobin concentration
tlinical Chemistryv {Quarantine, 1 weak
I month, 3 monzns, 5 menLis, ndsor
L2 montnst:
Prothrombin time
Activatad partial thrombeplastin -ime
Factor V1L analysis
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{Quarantine, 3, 6, 12 months):

Serum aspartate aminotransferase (Serum
glutamic oxaloacetic transaminase)
Serum alanine aminotransferase (Serum
glutamic pyruvic transaminase)

Serum alkaline phosphatase

Creatine phosphokinase and isozyme
distribution

Gamma glutamyl transpeptidase

Blood urea nitrogen

Cholesterol

Triglycerides

Total bilirubin

Direct bilirubin (when total bilirubin
> 0.4 mg/dl)

Total protein

Albumin

Globulin

Albumin/globulin ratio

Glucose

Calcium

Inorganic phosphate

Sodium

Potassium

Chloride

(Quarantine, 1 week, 1, 3, 6, 12 months):

Jrinalvsis (Quarantine, 3, 6, 12 mornzhs):

Occult blood

Hdicroscenic 2xaminatian




Occult blood in feces {(Quarantine and
12 months)

In addition, blood was also collected at 1 week
and 1 month for "selected" coagulation (PT and APTT)
and chelinesterase assays.

NEC:‘OESZ :

At the termination ot the study, dogs were
sacrificed after an overnight fast, by injection with
sodium pentobarbital, and exsanguination. The following
organs and tissues were fixed in 10% neutral formalin
{asterisked organs were also weighed):

Inguinal skin and mammary gland
Deep digital flexor nuscle

Femur

Nasal passage

Trachea

Lung (right middle and left caudal lobes)
Heart™®

Thoracic aorta

Thymus

Spleen

Medial retropharyngeal lymph node
Bone marrow (sternum)

Mandibular salivary gland
Desophaqus

s3tomach [ zody, antrum)

Jucdenum

Jajunum
Tlaum
Z2cun
Zzlon
Recroum
Liver® {right and left lareral lotes)
Gallblatier
fancr=2as
dnayv”
inavy Sladdey
OStj%e
arus {horns, Sody, and cerv i
vagina
3rain*
Spinal covd {cervical, thovacic, sacral,
lumbar:
Zavipheral nervaes ‘sciatic, ribial, caudal,
cutanacus, suraiy
Trnss l2slions
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The following organs were fixed in 2.5% buffered
glutaraldehyde:

Ovaries*

Testes* and epididymides
Pituitary™*

Thyroids?* + parathyroids
Adrenals*

Eyes

Tissues were examined microscopically, and lesions
graded for degree of severity according to the follewing
scheme:

Grade Definition

1: Minimal (very slight). Histopathologic
changes ranging Lrom inconspicuous or
barely noticeable to noticeable, but so
small nr infrequent as to warrant no
mcre than the least assignatle degree
2f severity.

1£%]

: Mild (slight). Histopatholcjic changes
that were noticeable, but nct prominent
features of the tissue.

T

3: Mcderate. Histopathologic charnges tha

w¥ere nrominant but not deminant featuras
35 the fissue,

t: Gevere (modavate). Histozazloloqgic
2nrandg2s3 thac wveva2 dominant 2uf non
yrarwhalming f2aturas of Tn2 cissus,

351 32tare {mark
SRANg 23 Saat
Izanur: of =

3cdy veignt Al oo tal ocnenisnyy sziuas waro
analvzad Dy oa ana2-vay AMIYVA, and Sunnens’s version oF
T2 t-z2s3n. Sa2la2czed clinical observations wers analvzed
for signidiicance bdbv Filsher’s Exac: Test., 7Th2 Mandel-
Haenszel nmodification of soil-squar? was used for 521 :0pad
niscopatholecgical observaricons, in order =0 ascertiin
any indication of the valiacisn of dose to saverity =f
t23icn {"grade’y. Saveriny gerade distsibucion ia aon-
T3 wWas 2moinv2d 33 the 3as3ls Toc any t-r3iiy s
£la 1T 2a3ca ITTAM dhia L . The anca: L2l
2z ‘minlanll VLR, 3l cast o raslii ownics
a2 .51 Level socs2 gl oacihad,
-
T o T e T I e s e e e e e e LT i S
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Quality Assurance Measures:

Testinonials were included to the effect that:
1) The study was conducted in compliance with EPA's GLP
Standards (40 CFR 160); and 2) the reported results
were periodically audited by the Quality Assurance
Unit.

III. RESULTS

A.

Test Material Analysis (Appendix B, page 125 ff of
Final Report)

Test material was dispensed volumetrically (neat:
into gelatin capsules, from approximately 0.0l mL for
the 1 mg/kg dosage, 0.08 mL for the 8 mg/kg dosage, and
0.50 mL for the 60 ng/kg dosage. Capsules were prepared
weekly, because the test material is stable at room
teuperature for onlvy 2 weeks. An error in dosing was
discovered for the week beginning July 16, 1986:
pipette calibration for the low-dose was 75 percent
greater than expected; therefore, the low-dose animals

4

actuvally received 1.75 mg/kg/day, instead c¢f 1.0 mg/x3/day.

Clinical Observations (Report Table 3 and Appendix C,

One high-<ose nale had to be sacrificed in poor

conditicn on study Jay 84, feollowing a 19-day aggravated
~ourse of effects i-~cluding cne or more of the following
{all censidered treatment-related): ancrexia (reducsd
Zsod consumptisn) and orogressive weight iessy stiff
-alt/wearness, ztaxiz/fasciculations of both hindleqgs-
reduced activizy; and 2maciation. All other animals
survived the L-vear fr2atment period.

Other clirical signs the authors censidered
ireatment-ralaced included ersthema of the ears, "dull
coat,” and unilateral @ es s {szee
tabuiation on zage I3 ol le lic. 7
cterminazed in 2wt ' 5t edulsd
‘3, 6, z2nd LI =5nono Ciar
TAnerd. Davil 2 LTS
3pinal T2flaxes Ira-ial
nerve fuaction noTLE3 L
zrnd cznorol oo Taclae . ar
emales {Repors Yol vi Appendli. U).
wnounschadulad neurs Jay 25 <L
WO Ccen malae - hres nilgh-issa2
sale (D s. 2 Z essential
“ormal SRR toh was
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unable to support its weight on the rear legs, had
abnormal postural reactions, reduced sensate reactions,
and moderate muscular atrophy in both hind legs (Report
Table 5).

Selected* Clinical Signs in Dogs
Given EPTAM for 1 Year**

Males Females

Sign |Dose (mg/kg): 0 1 8 60 0 1 8 60
W(ANJAEI"H) - - - 11/ - - - -
Ataxia - - - 11/ - - - -
Dull coat - - - 2 - - - -
Dull coat (general) - - - 11/ - - 1 1
Emaciation - - - 13/ - - -
Erythema (ears) - - 3 3. 3 - 3 2
Fasciculations - - - 1i/ - - - -
"Lameness" - - 1 1 - - - -
Reduced activity = - - 11/ - - - -
Stiff gait (hind -

legs) - - - 11/ - - - 2
Weakness (forelegs) - - - 1T/ - - - -

* Acknowledged as treatment-related by authors (or, if in
quotes, possibly indicative).
** pxtracted from Table 3 and Appendix C.
1/ Same animal {male No. 27).

C. Body Weight/Food Cecnsumption (Report Tables 6 and 7;
and Appendix F)

wWeexlw mean boly weilqghts of c¢ontrol and tr2atmen: :
qroups were found to be comparable throughout the study E |
for poth maless and Zemales. However, body weight qain f
in nigh-« males cver the =ntire S52-week stuwdy was
0.1 Xg., ificantly reduced compared to the 1.7 Xg
gain for =r2ls5. Body weight gains for low-dose and
mid-dose 2s, or 211 female jroups, were sipmllar teo .
controls. E
Mo 32 arng2s in food <Consumpticn deras racovrdad
2atween = 5 ard EPTAaM-traated degs in oany dose
group.
J. Electrocardisgrams RaDort
EXG tracings in high-d 4
and 12 meénths w4ev2 Zonside :
their respective pratest (¢ k
indicatirz of any "3igniii 3
-3= K
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675
ORS intervals for two high~dose males were

increased: 0.08 second for dog 29 at s months, and 0.09
second for dog 28 at termination, compared to the
reatest pretest control value of 0.7 second. However,
Ewo controls (Nos. 3 and 4) exhibited values of 0.08
second at termination. Male 30 (60 mg/kg) exhibited
both P and T wave amplitudes outside pretest values at
12 months: 0.35 vs. 0.30 mv, which the authors acknow-
ledged as "potentially" treatment-related.

EKG values for high-dose females were either within
bretest ranges or considered not unusual for beagles at
the ages and weights of sampling.

Clinical Latoratory Values (Tables 10 and 11;

Appendix G)

Slight but significantly reduced values were founrd
at terminatior amorg high-dose males for hemoglobin
{15.1 vs. control 16.9 G/DL) and hematoc=it (40.9% vs.
control 45.9%), both of which the authors considered

treatment-related. No other hematolcgical parameter
was stated to

nave heen affected.

[N.B.: Table 10, however, records a significant
reduction in RBCs in high-dose females at termina-
tion, 6.15 x 106/cu mm compared to 7.22 x 106

for controls.]

Acknowledzed trzatment-related clinical chemistry
changes were r2covdad 5y alkalire phosphatase (Alk2),
serum cholines-zarase {3ChE), bloed urea nitreqgen {BUN),
and serum alburen {(Alb), more sevare in affected malss
"Table 11). Statistically significant increases in
A21XP were measuraed only in high-Zdose malas afrar 5 and
12 months! trastmen= (respectiveiy, 73 and 91 y/L, vs.
*oatrsl values of 33 and 32 IU/L. Two high-dose
Z2males with vzlues > 100 IU/L at 6 ard 12 months
contributed tc that groun's increased mean i
"73 and 30 1USL, vs. conerol values of 31
1.Ch oapparesnily did oasr vpira r23icn xhe
sitnificancs ‘

NL.3. -2 3nculid 22 alsc be noted -has incraased

Al%? a nias 2 alsc racordsed aftar 3 mor=hs'

treatm 3 nigh-dose males, 53 ys. 45 e,

and i [J/L {Table 11).]

function in
qgamma-GT, ZP)
values, -3«

-
/
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males [presumably] =~ 2all sampling times (by 35 to
45 percent, which nonsignificant changes).

[N.B.: ot mentioned in text was a 30 to 35

percent increase in serum cholesterol (again not
reaching the level of significance) in high-dose
females at 6 and 12 months (Table 11). Also not
mentioned were consistent decreases in blood urea
nitrogen at all sampling times in both high-dose
males and females, reaching significance at term
in males (12 mg/dL vs. the control value of 16).]

Serum cholinesterase activity was reduced significantly
at all sampling intervals in high-dose males, {consistently
by some 30 to 40%), but only at 1 week and at termination
in high-dose females (as shown in the tabulation on the
following page). Neither RBC nor brain cholinesterase
was apparently affected by EPTAM treatment.

[N.B.: Although appareatly not reaching the
S5-percent level of significance, a consistent
inhibition of serum-ChE activity (10 to 12%) was
recorded in mid-dose (8 mg/kg) males at all study
intervals except 1 week, and in mid-dose females
(ranging from 10 to 26%) at all intervals, including
a statistically significant 18 percent reduction at
1 week (Table 11).)

Increased serum globulin levels (by approximately
30%) were reported in high-dose males at 3, 6, and

12 ronths, with a corvesponding small decrease (10%)
S group at 6 months. Increased

in serum albumsn in this g

zotal bilirubin was recorded in high-dose males at ter

(2.2 mg/dL vs. D.1 in contrals).
[N.B.: Czher isclated and slight (but statisticzlly
significant) changes not mentioned in text by the
authors, bdut recorded in the Report's tabulations,
4ere unrelated to dose: Increased serum sodium in
mid-decse Zemales 2% 5 ~onths only (158 MEQ/L vs.
control 1i13); Jd2cresaseld serum calcium in aigh-dose
males at 3 montns {10.2 vs. 10.9 ag,/dL) and at
6 months "10.3 ws. 17.% mg/dL). No changes in
prothrombin time (2T) ~<r activated partial
thrombeplastin time (APTT) were recorded.]

tross Patholocy (Tatles 12 and 13; Appendix H)

Other than muscle atrnzhy in the cne high-docse
male (#27) whiczh had £2 be ~a2vminated garly, the type
and incidence Sf necvspsy <nservations in surviving
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EPTAM~treated animals
as well as considered
from this laboratory.
were provided in this

006797

were similar to concurrent controls,
comparable to historic controls

[No background data, however,
Report.]

Organ Weight (Table 14; Appendix H)

Livers of high-dose females weighed significantly
more than controls (by 20%, 304.9 g vs. 238.4 g). While
absolute liver weights of high-dose males were not
significantly greater (mean 300.9 g vs. a control value
of 250.2 g), relative weights were reported as signifi-
cantly increased: 3.8, 3.0, 2.9, and 3.0 percent
compared to the control values of 1.8, 2.2, 2.1, 2.8,
and 2.5 percent. The authors considered this weight
increase as treatment-related. No changes in either
absolute or relative weight were recorded in any other
organ (brain, heart, kidney, prostate, testes, ovaries,
thyroid, adrenals, pituitary--Table 14).

H. Histopathology (Tables 15 and 16; Appendix 1)

Wallerian (fatty) degeneration in the spinal cords
and various peripheral nerves (sciatic, sacral, and
tibial)* was recorded as a prominent neuropathological
lesion in high-dose dogs of both sexes, but more severe
(Grades 2 to 4) and more extensive in the four of five
affected males (three survivors to term plus dog 27,
sacrificed on study day 84). The four of five affectad
high-dose females were reported to exhibit minimal

{Grade 1) to mild (Grade 2) degqrees of such legenera-
tion. A mild lesion was also observed in the cervical
cord of cne 8 mg/kg female, hHut a comparable change was
found at the thoracic lavel of the spinal cood of ons
control. WNo neuropathclogizal changes wera iescribad
for the low-dose group.

Male 27 (80 mg/kg, terminated at day 84} had

widespread and very severe degenerative lesions in
well as at all levels of the spina’

peripheral nerves as

cord samrzled (cervical, thoracic, lumbar, and sacral’,

2xtending into the medulla !brair stem} as well as tha

dra:in itself (cerebellar peduncles). Degenerative

changes in skeletal muscles were also descrited, =

in severity from mild to mcderate, includin atrop

fibres, increased eosinophilia, and calcification
Cascribed in the Report as swelling and/or degereraticn of
ixons and/or wyelin sheaths, olus the presence of lipid-laden
n3cvopnages and/cr prolilerating Schwann {reurilemmal celis.

(S
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and/or fibrosis (at advanced sites). Grade 2 myocardial
degeneration was also evident in the interatrial septum
of dog 27, while mild-to-moderate degeneration (Grade 3)
was observed in atria, and severe changes in the right
ventricle.

Moderate (Grade 3) atrophy in the deep digital
flexor muscle of a surviving high-dose male (#28) was
also recorded.

[N.B.: Not mentioned in %he text but listed in the
tabulations, however, wassminimal degree of degene-~
ration in the skeletal musculature of dog 19, a
mia-dose (8 mg/kg) male.]

A mild degree (Grade 2) of atrophy of the thymus
was found in one mid-dose male and one low-dose female.
Grade 4/5 (i.e., severe) thymic atrophy was found in
two high-dose males (#27 and 28). The authors ascribed
thymic atrophy to stress related to treatment, rather than
a direct effect of EPTAM.

Mild bile stasis was reccrded in the livers of
four high-dose males and one high-dose female, in two
low-dose males as well as in controls (one male, one
female), but not at the mid-duse. The authors considered
these hepatic changes as "potentially treatmer:t related."
Affected high-dose males also had elevated alkaline
phosphatase values and alterations in serum albumen
levels.

Small foci of alveolar fibrosis acceompani2d by

mild chronic inflammation “S8° found in the lungs of
high-dose males {2 of 3), and in all female dose gqroups
(1 low-dcse, 3 mid-dose, and 2 : ) as w21l as one
centrol femal>. The authors discounted this finding as
"blolegically mnasignificant," since such lesions have
been commonly observed in dogs acquired for their
laboratory. [But again, no hackground data wers
prasented.]

A 3ingle necplasm
mass cen the rvighz hindl
nlztolegically as a beni

Authors® Conclusions

£2PTAM administered to beag dcgs for
duced body weight gain, neur
xeletal muscle degeneration
nhibition, thymic atrophy a

ar causagd
n

gqueat
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at the highest dose tested (60 mg/kg/day). The no-
observed-effect level for the study was considered by
the authors to be 8 mg/kg/day.

TB Evaluation/Conclusions:

1. The study appears to have been conducted in accordance
with sound scientific procedures, and in accord «ith
EPA Test Guidelines, such that the data generated
are judged to be valid. Since the authors did not
provide historical data on controls from other dcg
studies performed in their laboratory, however, a
meaningful interpretation of certain findings at
the mid-dose level cannot be made. Therefore at
this juncture, TB considers the mid-dose level,

8 mg/kg, to be an effect level because of the
following:

o =Zrythema of the ears in males;

o A dose-reslated trend in reduced serum cholinesterase
in both males and females; and

o Histological changes, such as:
- Thymic atreophy in males, and
- Increased pulmonary changes in females.

The study is graded CORE-MINIMUM, with the following
varameTar:

i

Coses tested: 0, 1, 8, and 60 mg/kg/day orally
by capsule

NOEL = 1 mg/kg/day
LOEL = 8 mg/kg/day (Otic erythema in males;

reduced serum ChE in both sexes; thymic
atrophy in males; increased pulmonary
chang=2s in females).

At zhe highest dose (560 ma/kg/day)
additional treatment-related effect

-
the £
s th

clinical signs of neurotoxicity in one male
{sacrifiad in extremis);

- nerve degeneration in both sexes;

- raduced bcdy weight gain in malas;
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- liver pathology in males;

-~ relative liver weight increase in females;

~ EKG changes in one male:

- reduced hemoglobin and hematocrit in males;

- increased alkaline phosphatase;

- decreased blood urea nitrogen in males; and

- increased serum globulin and total bilirubin.
It is requested that information be submitted on
the previous aborted study begun at doses of 0, 5,
25 and 125 mg/kg/day (a completed report, ‘if
available).

Further, it is requested that background control

data from other dog studies conducted by this lab
(alluded to in text) also be submitted.
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ATTACHMENTS i

Tables 3, 4, N
5, 6, 7, 8,
and 9 of the

Final Report.
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