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ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement, Unit
II.  This submission is made voluntarily and is occasionc:u by recent changes in
EPA's TSCA §8(e) reporting standard; such changes made, for the first time in
1991 and 1992 without prior notice and in violation of Regulatee's constitutional
duc process rights. Regulatee's submission of information under this changed
standard is not a waiver of its due process rights; an admission of TSCA violation
or liability, or an admission that Regulatee's activities with the study
compounds reasonably support a conclusion of substantial risk to health or to
the environment. Regulatee has historically relied in good faith upon the 1978

i icy criteria for determining

whether study information is reportable under TSCA §8(c), 43 Fed Reg 11110
(March 16, 1978). EPA has not, to date, amended this Statement of

Intcrpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(¢) Reporting Guide". This "Guide" has been
further amended by EPA, EPA letter, April 10, 1992, EPA has not indicated that
the "Reporting Guide" or the April 1992 amendment supersedes the 1978

Statement of Interpretation. The "Reporting Guide” and April 1992 amendment
substantively lowers the Siatement of Interpretation 's TSCA §8(e) reporting

standard2. This is particularly troublesome as the "Reporting Guide” states
criteria, applied retroactively, which expands upon and conflicts with the

S_La]_c_mm_g_L_]mmg_;jg_n.3 Absent amendment of the Statement of
Interpretation, the informal issuance of the "Reporting Guide" and the April

1992 amendment clouds the appropriate standard by which regulated persons
must assess information for purposes of TSCA §8(e).

Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longstanding” EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(c) compliance.
Regulatee recognizes that experience with the 1978

i may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an enforcement proceeding, EPA has wrought a terrific unfaimess since
much of the criteria EPA has espoused in the June 1991 Reporting Guide and in
the Agency's April 2, 1992 amendment is new criteria which does not.exist in
the 1978 Statement of Interpretation and Enforcement Policy.

2In sharp contrast to the Agency's 1977 and 1978 actions to soliciting public
comment on the proposed and final §8(e) Policy, EPA has unilaterally
pronounced §8(e) substantive reporting criteria in the 1991 Section 8(e) Guide
without public notice and comment, See 42 Fed Reg 45362 (9/9/77).
"Notification of Substantial Risk under Section 8(e): Proposed Guidance”.

3A comparison of the 1978 Stalement of Interpretation and the 1992 "Reporting

Guide" is a appended.



-3-

he following examples of new criteria contained in the "Reporting

Guide™ -at is not contained in the Statement of Interpretation follow:

e ¢ ' though EPA expressly disclaims ecach "status report™ as being
prc¢ 1inary evaluations that should poi be regarded as final EPA policy
or . =nt®, the "Reporting Guide" gives the "status reports” great weight
as ". ind and adequate basis” from which to determine mandatory
repori : obligations. ("Guide" at page 20).

e the ". »orting Guide" contains a matrix that establishes new numerical
reportit  "cutoff” concentrations for acute lethality information
("Guide" t p. 31). Necither this matrix nor the cutoff values therein are
contained 1 the Statement of Interpretation. The regulated community
was not 1. e aware of these cutoff values pnor to issuance of the
"Reporting  1ide™ in June, 1991.

sthe "Report: Guide" states new specific definitional criteria with
which the : -ncy, for the first time, defines as ‘'distinguishable
neurotoxicolo, al effects’; such cmcna/guxdancc not expressed in the

1978 Staiener of Interpretation.;

L)

sthe "Reporti- : C 1e" provides new review/ reporting criteria for
irritation ar. ser. ‘zation studics; such criteria not previously found in
the 1978 Sta:;nen

sthe "Reporting uid. publicizes certain EPA Q/A criteria 1ssucd to the

Monsanto Co. 19¢ which are not in the Statement of Interpretation:;
have never be: n»ub. ed in the Federal Register or distributed by the
EPA to the Re :tee. Such Q/A establishes new reporting criteria not

previously foun th. '978 Siatement of Interpretation/Enforcement
Bolicy .

In discharging its : »on lities, an administrative agency must give

the regulated community f: and lequate warning to as

what

constitutes noncomplia: - for hich penalties may be assessed.

Among the myriad application: f the due process clause is the
fundamental principle tha: sta ‘s and regulations which purport to
govern conduct must give an . -uate warning of what they command
or forbid... Even a regulalion ich governs purely economic ‘or
commcrcia] activities, if its viola: can engender penalties, must be so
framed as to provide a cons:itutio: 'y adequate warning to those whose
activities are governed.

4The

'status reports' address the significanc: if any, of particular information

reported to the Agency, rather than stating i A's interpretation of §8(e)
reporting criteria. In the infrequent instance. °‘n which the status reports
contain discussion of reportability, the analysi. : invariably quite limited,
without substantial supporting scientific or leg  rationale.

5 See,

e.g, 10/2/91 letter from Du Pont to EPA . airding the definition of

'serious and prolonged ecffects’ as this term may late to transient anesthetic
effects observed at lethal levels; 10/1/91 leuer fri  the American Petroleum
Institute 1o EPA regarding clarification of the Repo: 'ng Guide criteria.

BEST COPY AVAILABLE
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Diebold. Inc, v, Marshall, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See also, Rollins
i i i i ., 937

F. 2d 649 (D.C. Cir. 1991).

While neither the arc rules, This principle bas been applied to hold that
agency ‘clarification', such as the Statement of Interpretation. the "Reporting
Guide” nmor the April 1992 amendments will not applied retroactively.

...2 federal court will not retroactively apply an unforeseecable
interpretation of an administrative regulation to the detriment of a
regulated party on the theory that the post hoc interpretation asserted
by the Agency is generally consistent with the policies underlying the
Agency's regulatory program, when the semantic meaning of the
regulations, as previously drafted and construed by the appropriate
agency, does not support the interpretation which that agency urges
upon the court. :

ion, 453 F. Supp. 203, 240 (N.D.

Standard Oil C Federal E A dmini
Ohio 1978), aff'd sub pom. Standard Oil Co. v, Depantment of Energy. 596 F.2d

1029 (Em. App. 1978):
The 1978 Siatement of Interpretation does not provide adequate notice of,

and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all ‘positive’ toxicological findings without
regard to an assessment of their relevance to human health. In accordance with
the statute, EPA's 1978 Statement of Interpretation requires the regulated
community to use scientific judgment to evaluate the significance of toxicological
findings and to determining whether they reasonably support a conclusion of a
substantial risk. Part V of the Statement of Interpretation urges persons to
consider “"the fact or probability” of an effect's occurrence. Similarly, the 1978

i stresses that an animal study is reportable only when
"it contains reliable evidence ascribing the effect to the chemical.” 43 Fed Reg. at
11112.  Moreover, EPA’s Statement of Interpretation defines the substantiality of
risk as a function of both the seriousness of the effect and the probability of its
occurrence. 43 Fed Reg 11110 (1978). Earlier Agency interpretation also
emphasized the “substantial” nature of a §8(e) determination. See 42 Fed Reg
45362, 45363 (1977). [Section 8(e) findings require "extraordinary exposure to a
chemical substance...which critically imperil human health or the environment"].

The recently issued "Reporting Guide" and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Siatement of Interpretation. Given the statute and
the Statement of Interpretation's explicit focus on substantial human or
environmental risk, whether a substance poses a "substantial risk" of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not “reasonably support the conclusion” that the
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chemical presents a substantial risk of serious adverse consequences to human
health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(¢) was intended to be a sweeping information gathering mechanism. In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer Protection
and Finance Subcommittee in December 1975. One of these changes was to
modify the standard for reporting under §8(¢). The standard in the House
version was changed from "causes or contributes to an unreasonable risk" to
"causes or significantly contributes to a substantial risk”. This particular
change was one of several made in TSCA §8 to avoid placing an undue burden
on the regulated community. The final changes to focus the scope of Section
8(c) were made in the version reported by the Conference Committee.

The word “substantial” means “considerable in importance, value,
degree, amount or extent". Therefore, as generally understood, a "substantial
risk" is one which will affect a considerable number of people or portion of
the environment, will cause serious injury and is based on reasonably sound
scientific analysis or data. Support for the interpretation can be found in a
similar provision in the Consumer Product Safety Act. Section 15 of the CPSA
defines a "substantial product hazard" to be:

"a product defect which because of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”

Similarly, EPA has interpreted the word ‘substantial’ as a quantitative
measurement.  Thus, a 'substantial risk' is a risk that can be quantified, See, 56 Ecd
Reg 32292, 32297 (7/15/91). Finally, since information pertinent to the exposure of
humans or the environment to chemical substances or mixtures may be obtained
by EPA through Sections 8(a) and 8(d) regardless of the degree of potential risk,
§8(¢) has specialized function. Consequently, information subject to §8(e)
reporting should be of a type which would lead a reasonable man to conclude that
some type action was required immediately to prevent injury to health or the
environment.
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APPENDIX

Comparison: Criteria found in the 1978 "Statement of Interpretation/
Enforcement Policy”, 43 Fed Reg 11110 (3/16/78) and the June 1991 Secction 8(e)
Guide,

TOXICITY TEST 1978 POLICY New 1991 GUIDE
IYPE CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY

Oral N} Y)
Dermal - N} Y}
Inhalation (Vapors) 31 12
aerosol N} Y]
dusts/ particles N} Y)
SKIN IRRITATION N Y3
SKIN SENSITIZATION N Y4
EYE IRRITATION N Y3
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N Y6
REPRODUCTION STUDY N Y7
DEVELOPMENTAL TOX Y8 YS

143 Fed Reg at 11114, comment 14:
"This policy statements directs the reporting of specified effects
when unknown to the Administrator. Many routine tests are based
on a knowledge of toxicity associated with a chemical unknown
effects occurring during such a range test may have to be reported
if they are those of concermn tot he Agency and if the information
meets the criteria set forth in Parts V and VIL"

2Guide at pp.22, 29-31.
3Guide at pp-34-36.
4Guide at pp-34-36.
5Guide at pp-34-36.
6Guide at pp-22; 36-37.
7Guide at pp-22

843 Fed Reg at 11112
Only .the term "Birth Defects” is listed.



NEUROTOXICITY N Y10
CARCINOGENICITY Y1l Y12
MUTAGENICITY

In Vitro Y)13 Y} 14
In Vivo Y} Y}
ENVIRONMENTAL

Bioaccumulation Y} N
Bioconcentration Y)15 N
Oct/water Part. Coeff. Y) N
Acute Fish . N N
Acute Daphnia N N
Subchronic Fish N N
Subchronic Daphnia N N
Chronic Fish N N
AVIAN

Acute N N
Reproductive N N
Reproductive N

9Guide at pp-2122. Includes new detailed criteria regarding statistical
treatment, specific observations and the §8(e)-significance of maternal
toxicity.

10Gyide at pp-23; 33-34.

1143 Fed Reg at 11112
Only the term "Cancer” listed.

12Gyide at pp-21. Includes new criteria regarding biological significance and
statistical treatment.

1343 Fed Reg at 11112; 11115 at Comment 15
"Mutagenicity” listed/ in vivo ys invitro discussed; discussion of "Ames test".

14Gyide at pp-23.

1543 Fed Reg at 11112; 11115 at Comment 16.
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Attachment 2

Study Summary and Report




) CAS #123-39-7
Chem: Formamide, N-Methyl-
Title: Subacute Inhablation Toxicity Study in Rats
Date 5-3-83
Summary of Effects: Severe weight loss; liver effects
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E. I. du Pont de Nemours and Co., Inc.
Haskell Laboratory for Toxicology and Industrial Medicine
Elkton Rosd, P. O, Box 50,
Newark, Delawvarse 19711

HASXZLL LABORATORY REPORT NO. 162-8) MR NO. 4378-001

Material Tested Haskell No.
Foraamide, N-amethyl- 14,513

SUBACUTE INHALATION TOXICITY STUDY IN RATS

Summary: Groups of 15 male Crl:CD® rats were exposed § hours/day, S
days/veek for 2 weeks to concentrations of either 0.12, 0.32, or 0.97 mg/L of
N-methylformsmide (MMF) in air. A control group was simultaneously exposed
to air only. Blood and urine samples were collected for clinical analysis,
and sacrifices were perforwed for pathologic examination at the end of the
exposure period and 13 days post-exposure. Urine samples wers csllested for

HMF analysis on exposure days |, &, and 9 and on recovery days 3, 6, and 13.

Clinical observations of rats exposed to 0.12 mg/L were
indistinguishable from comntrols throughout the study. Rats exposed to 0.32
ag/L had significantly lower body weights during the first week and the
lacter part of the second week of exposure. Cain during the recovery phase
was parallel to that of controls, BRats exposed to 0.97 mg/L had
significantly lower body weights throughout the study with severe weight
depression during the exposure phase and weight gain at a rate parallel to
that of controls during the recovery phasa.

Clinical cheaistry measurenents made at the end of ihe axposure period
showed 0o compound-related effects in rats exposed *o C. " mg/L. Rat-
exposed t~ 2.32 and 0.97 ag/L had increased serum ch.lestu 10l cunceptrat.ons.
Rats exposed to 0.97 mg/L slso had decreased serum urea ni.rogen
concentrations, decreasad serum alkaline phosphatase activities, and
increased serua ALT/GPT and AST/GOT activities  These changes ware
interpreted to be evidence of creatment-related effects or te {uteguciry and
tfunction of hepstic tisiue. All compouus-telated effects observed at the end
of ths exposure period were absent 14 days later.

t
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Pathologic axamination reveslud no compmund-related mscroscopic lesicns
in any rats. Microscopically, there wers compeund-related effects following
exposure in the livers of rats exposed ro .31 and 0.97 ag/L. Lesions
included pale cyto;lasm, increass in the numbet of mitotic figures, and
cytoplasaic 11pid vacuolation. These chsages were interpreted as being
degenerative and regenerstive in nature. Bmutteen days following exposure,
partial recovery at tha high level and cowpilets recovery at the {ntermediate
level had occurred. The low lauvel was s hiimtelogic no-effect level.

A comparison of organ weights betweems @est rats and contrcls showved no
changes in rats exposed to 0.12 mg/L. Follwwing |0 exposures, mean absolute
weights of the heart, lung, spleen, and thpwwe vars significsntly lower in
rats exposed to 0.97 mg/L than in controls. ©Om a relative basis, racs
exposed to 0.32 and 0,97 ag/L had incressed liver/bdody wveight ratios and rats
exposed to 0.97 had incressed testis/body wamight catios. Fourteen days
following exposurs, there vere no differencmea betveen test rats and controls.

MMY vae excreted in a dose—dependant Sashion in the urine of exposed
rats. It was detected in the urine of racs eapesed to 0,12 and 0.97 ag/L on
Dey 1 ana in rats exposed to 0.12 mg/L on Dmy &, Ia all test groups, urinary
levels of MMF generally increased throughoum tha exposure period and then
decreased throughout the recovery period. Mt the end of the recovery period,
MMP was still detectable in rats exposed 3 0,32 and 0.97 mg/L but not in
racs exposed to 0.12 mg/L.

Based on paramaters evsluated in this wtwdy, 0.12 ag/L of MiF s a
no-effect level, The {ntarsediate sod higm levels are definite and dose~
dependent effect levels with primary effecte o the liver.

I. Introduction: The purpose of this sCudty was to determine the effects of
sooomethylformanide (MMF) on male Tats afte Pepested inhalation exposure,
In range-finding work, rats exposed to 5.5 and 10 mg/L shoved severe irizial
weight loss followed by weight gain wvith na desths occurring.

I11. Procedure:

Ae Animals: Male Crl:CD® rats ware hamweed 1/cage in 8° - 8 x 147
stairl-ss-steel, sire-aesh cages and previded ™rina Cerrified Rodent
Chow® #5002 and wat>r od libictum.  Rats w... observed fc. 7 0¢cal
suttadbilicy {or I weak prior . ~eirg.

Exposure Protocol: Grouveos of 13 mats each, 7-8 w=aks old and
veighing 20/-242 grams, wai~ expored mose-ouly to ds+lm
concentractivns of ., 0.1, J.3 or U.0 wg/l. F..3 -re expcsed 6
hours/day, S days/veek for . evewa. All tats wvers weighed and
obsarved daily (excluc.ag weekendm) through the exposurs period and
for 14 days post-exposurs.




C.

Generation: The liquid test material was syringa-drivan into a
hestad (180°C) 3~-neck flask, wvhere it flash evaporated. Unheated
dilution air passed through the flask c¢nd carried vapors to th
exposure chamber. N ) .

Analytical: Atmospheric concentrations were asnalyzed on a Hewlett~
Packard 5730A Gas Chromatograph (CC) with a flame fonization
detector. The column used wag a /8" IZ x 3’ long glass coil packed
with 10X Carbowax® 20K and 35X KOH on 60/80 mesh Chromosorb® P HMDS,

Standards were preparad dy quantitative dilution of the tast
material in ascetone. The CC was calibrasted daily by injection of
the liquid standards. Chambers were sampled at 30-minute intervals

by drawing atmosphere through a glass ispinger containing acstone,
The mean and standard deviation ware calculated for esch exposure
and for the ovarall 2-week exposure. Chaaber temperature vas
monitored with s therasceeter during each exposure.

Test Material:
Purity: 99.5%

Contaminants: N,N-Dimethylforsamide 0.22
Vater 0.22
Pive higher boiling unknowns 0.1X

Syncayms: e Monomethylformamide
e My

Other Codes: N.B. E-25416-74C

Submitted by: J. R. Kosak
Chenicals & Pigments Department

Clinical Measurements: Clinical laboratory measurezents wers made
on urina samples cocllected overnight following the 9th exposurs ard
the 13th day of recovery. Analyses included quantitative measuras
of the volume, osmolality and pH, and semiquanticative tasts for
occult blood, protein, sugar, bilirubin, acetona, and urodilinoge..
Each specimen vas noted for color and appearance ° d the seduiz” t
from pooled specisens was examined microscopically.

Biood saaples were taken from the rats' tails after the 10th
exposure and the léth day of recovery frv messurement of the
following: hemoglobin concentracion; mean corpuscu’-t "olume,
counts of erythrccytes, platelet., aad leukocytes; and telative
oumbers of neutrophils, lympnocytes, eosinophils, monocytes, and
basophils. Hematocrit, mean corpuscular hemoglobin, and zean
curpuscular hemoglobin conceatration wers calculated frou these
data. 1ln addition to bhematologic parametars, serum concentraticns

4
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u.

of alkaline phosphatase, glutamic-pyruvic trsasseinase, glutaaic-
oxaloacetic transaainase, ures nitrogen, creatinine, total protein
and cholestero! ware also messuraed.

Pathology: Aficr the 10th exposure, 5 rats from sach group wers
selected at random and sacrificed for gross and histopathological

exanination. Five of the remaining rats wers sacrificed on the lith -

day of recovery for {dentical examination. Orgsns and tissues
exsained included adrenal glands, thyroid gland, esophagus, stomach,
duodenum, pancress, jejunum, ileum, cecusm, colon, liver, spleen,
thyaus, mediastinal lymph nodes, eye, brain, traches, beart, nose,
urinary bladder, lungs, starnuam, kidneys, testes and spididymides.

Organ and Weight Analysis: At esch sacrifica organ weights and
organ to body weight ratios were determined for heart, liver, lungs,
kidneys, spleen, testes and thymus.

Urine Analysis for MMF: Of the 15 rats/group expossd to the test
macerial, ;;group wers used solely for collection of urine samples
for MMF analysis. Urine samples were collected overnight from these
Tacs on exposure days 1, 4, snd 9 and on recovery days 3, 6, and 13.
Samples were anslyzed by gas chromatography. A Hewlett-Packard
3880A GC equipped with a nitrogen-phosphorus detector snd a 10' x
1/8° 1.D. stainless-stael column packed with Chromosorb® 103, 80/100
sesh was used for the analysis.

Results: Chamber temperature was ssintained at 27-34°C,

11I.

A. Exposure Data

Expsoure Design level - 0.1 mg/L Design Lavel - 0.3 ug/L
No.

Mean S.D. Range Mean S.D, Range

—

Overallt 0.12 N.04 0.04-0.21

O O® NP NS LN -

8

0.28-0.36
0.21-0.46
0.29~0.51
0.16-0.50
0.26-3.3%
0.25-0.21
0.26~0../
0.26-0.41}
0.31-0.39
n.03-0.36

0.06 0.02 0.04-0.08
0.10 0.05 0.04~0.19
0.17 0.02 0.14~0.21
0.09 0.0l 0.07-0.12
0.14 0.03 0.08-0.18
0.12 0.01 0.10-0.15
0.14 g.0l 0.11-0.15
0.14 0.03 0.C09-0.21
0.13 0.0l 0.12-0.15
0.09 0.02 0.06-0.11

[+ X-Ra¥-)
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¢.03-0.51




Design Level = 1.0 mg/L
Hean S.D. Range

OCOR NI WUN-

—

Overallt

0.81 .23
0.19
0.17
0.22
0.13
0.22
0.15
0.30
0.13
Q.28

g2

&>

00?0“0—

e e s 8 s 8 & &
e ® o % v o8 o e o @
NNV OO
N?’N

'
o 0 g PP s b e e e B

o Ottt o e OOO
(-]

o 00000 0CO0OCO
e & s o 4 ¢ s o e @
o [ NN W S N R

b4 O C e OW

~4
D)
—
»

0.22

Thesn of all samples from lU exposures,

B.

c.

Clinics)l Observations: Clinical obsarvations of rats exposed to MMF

ware indistinguishable from controls throughout tha study.

Clinicel Chemistry(l): Statistical snalysis of the data {ndicatsd

that following the exposure period, rats exposed to 0.32 and 0.97
ng/L had increased serum cholesterol concentrations., Rats axposed
to 0.97 mg/L also had decreased serum urea nitrogen concentrations,
decressed serum alkaline phosphatase sctivities, and increased serum
ALT/GPT and AST/COT activities. These changes were interpreted to
be evidance of treatmunt-related effects on the integrity and
function of hepatic tissue.

Other changes which were not interpreted as being treatment related
include: decreased serua ures nitrogen concentrations and decreased
urinary solute concentrations in rats exposed to 0.12 and 0.32 =g, u;
and decreased mean corpuscular volumes, increased serun creatin’ne
concentrations, and incressed urine excretion in rats exposed to
0.97 mg/L. Pollowing l& days recovery, tho only difference between
test rats and controls was excretion of a more slkaline urine in
rats expocyd to 0.32 mg/L.

The sarum ures nitrogen concentrations in rats axposed to C.:l saa
Uel2 ng/L were not interpreted to be treztment relatsd becsuses the
ssan concentrations for these groups zaintained their quantitstive
differences from the control mesr following the l4-day observation
period. The scacist!:ally-significant changes in mesu .’ . uevulas
volumes and serum creatinine cnnrentratinng observed in rats exposed
to 0.97 mg/L were vithin the expacted range of biological variation
and therefore not considered compound related. The biological
significance of the changes in urinary paramatars could not bde
determined because of specimen contamination.

(l)Macarese, Catherine C. and Raymond M. Fverett, Clinical Pathology Report
No. 28-82, MR-4378-001, H-14,513, covember 3, 1982.




All cowpound-related effacts observed at the end of the exposure
period ware absear 14 days later.

The 0.12 ay,. exposure concentration vas a no~effect level for the
hematologic and clinical cheaical parsasters amsasured in this study,

Patholegy(2): Examination revealed no compound-related macroscople .
esions in any rats. Microscopically, there were compound-ralated

sffects following exposura in the livers of rats exposed to 0.32 and

0.97 mg/L. lasions included psle cytoplasa, increase in the number

of mitotic figures, and cyctoplasaic 1ipid vacuolation., These

changes ware {nterpreted as baing degeneracive and regenerative in

nature. Pourteen days following exposurs, partial recovery at the

high level and complets recovery at tha intermediate level had

occurred. The low-level was a histologic no-effect level.

Other changes which were cot considered coapound related include
mild, sporadic lung and testicular changes observed in control as
well as test racs.

Body and Organ Weight Analysis: Body weights of rats exposed to
0.1% ag/L were 1531nz1ngu115;51. from controls throughout the study,
Rats exposed to 0.32 mg/L had significantly lower body weights
during tha first week and cthe latter part of the second week of
exposure. GCain during the recovery phase was parallel to that of
controls. Rats exposed to 0.97 had significantly lower body weights
throughout the study with severe veight depression during the
exposure phase and weight gain st a rate parallel to that of
cuntrols during the recovery phasa (Figurs I, Appendix 1),

A comparison of organ weights between test rats and controls showed
no changes in rats exposed to 0.12 ng/L. Following 10 exposures,
mean sbesolute weights of che hearc, lung, spleen, and thymus were
significantly lover in rats expoasd to 0,97 ag/L than in controls.
Oa a relative bseis, rats exposed to 0.32 and 0.97 ag/L had
increased liver/body veight ratios and rats exposed to 0.97 wg/L uad
incressed testisn/body weight ratiocs. Fourteen days following
exposure thers were no differences between test rats and zoatrols
{Appeanin I1).

(7)3cula, ¥, T, and William C. Krauss, Patholc,y Report No. 81-82,
MR-£378~001, H~14,513, November 23, 1982.




F. Urine Analysis for MMF (3): MMF was excreted in a dose-dependent
fashion in the urine of exposed rats., It was first detected in urine
of inoternediate and high level rats on Day 1 and in low level racs
on Day 4. In all test groups, urinary levels of MMF generally

incressed throughout the exposurs period and then decreased
througbout the recovery period. At the end of the recovery period,
MMF was still detectable in intersedfate and high level rats but not
ia low level rats (rigure 1I).
following table.

Specific data ars presented in the

Urinan MMF
(mg/16 hours)

Test Group Day 1 Day 4 Day 11

Control

0.12 wg/L
0.32 mng/L
0.97 ag/L

Test Group

N.D.#
'l D'

0.65 + 0,364

2.0 +0.61

Day 15

u.D.
0.04 + 0.07
0.24 + 0.19
4.3 +6.5

Day 18

Control

0.12 ng/L
0.32 mg/L
0.97 mg/L

¥.D.
0.07 + 0.02
0.15 + 0.13

0.23 + 0.14

N.D.
0.10 + 0.06
0.12 + 0.03
0.13 + 0.04

X.D.
0.20 + 0.06
2.1 + 0.95
9.9 +3.2

Day 23
N.D.

N.D.
0.07 + 0.03
0.03 + 0.04

*N.D. « None detected with a minimuan detection limit of 0.0l mg/mL of urine.
*“#ilncludes data from 3/S samples; peaks unresolved in 2/5.

Based on parasetsrs evaluated ia this study, 0.12 =~’" of MMP i, = 10~u’‘act
level. The intermediate and high levels are def..ite a3d duse—depena.nt
eflert _avels with primary effects on the live:.

(3)5ullivan, Ruth L. a.d Ne"man V. Henry, Haskell Anal-‘crl! Rapuct No.

HA-82-184, MR-4372-001, November 19. '992.
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Summary

Rats were exposed to MMF by inhalation six hours/day for 10 days
at the following concentratiéns: 0.00 mg/L (Group I - control); 0.10 mg/L
(Grbup II, low level); 0.30 mg/L (Group III, intermediate level); and .
1.00 mg/L (Group IV, high level). Each group consisted of 10 rats; 5 rats
of each group were sacrificed after the last exposure and 5 rats were

sacrificed after a 1l4-day recovery period.

Histologically, test compound-related effects were found only in
the liver, at the high level (zero and 14 days recovery) and at the
intermediate level (zero days recovery only). The lesions in hepatocytes
were degenerative and regenerative in nature with partial recovery at the
high level and complete recovery at the intermediate level. The low level

was a histologic no~effect level.
Discussion

At necropsy, a statistically significant mean final body weight
reduction, when compared to controls, was found only at the high level,
at both zero and 14 days recovery time. A significant decrease in mean

absolute weight of the thymus, spleen, heart and lung, was found at the




-2 -

high level (zero days recovery only). The mean testes to body weight and
liver to body weight ratios were significantly increaséd .at the high level
(zero days recovery only). At the intermediate level with zero days re-
covery the mean liver to body weight ratio was significantly increased.
At necropsy, there were no gross lesions that were considered to be test
compound-related. Microscopic observations of various tissues for in-
dividual rats together with a summary of the incidence of the various
observations are presented in Table I. Test compound-related lesions in
hepatocytes were as follows: pale cytoplasm, increase in the number of
mitotic figures, and cytoplasmic lipid vacuolation. These changes were
interpreted as being degenerative and regenerative in nature. All other
changes recorded in Table I were considered to be due to natural causes
or artifacts in tissue preparation and unrelated to the test chemical

exposure.

) Report by: éfijzf ogzééir

E. F. Stula, D.V.M., Ph.D.
Senior Research Pathologist

Approved by: zzzz;ﬂﬁf %;M&

W. C. Krauss, D.V.M.
. Manager, Pathology Division

EFS:WCK:1jm




CODES FOR TABLE 1

Mode of Death Code

SD = Sacrificed by design

Tissue Accounting Code

N
L

No change observed

Change observed

0 = No tissue present

* Lesion Codes

Change not observed

Slight degree of change observed

Moderate degree of change observed

w N
]

Marked degree of change observed




TABLE I - KICRO OBSERVATIONS PART:
MMF - INHALATION) SUBACUTE
HK-14513 ctp
_HC-17 SPECIES! RAT DOSES CONTROL
MR-4378
SEX! MALE  GROUP: I

DAYS ON TEST: 12 12 12 12 12 28 26 26 26 2%
MODE OF DEATH: SD SD SD SD Sp SD SD SD SD SD
ANIMAL NUMBERS 327 327 327 327 327 327 327 327 327 327
TISSUES/OBSERVATIONS 096 100 103 131 132 083 099 123 126 140
DAYS ON RECOVERY: 0 0 0 0 0 14 14 14 14 U

LIVER NN N NN N
CENTRILOBULAR CYTOPLASHIC VACUOLATION - e e - - -
HENATOFDIESISFOCAL - e - - - -
LIPID VACUOLATION:CYTOPLASMIC,HEPATOCELLULAR - e - - - -
MITOTIC FIGURE INCREASE,CENTRILOBULAR - e e e e - e
PALE CYTOPLASN)HEPATOCELLULAR e e e e e e e e ol

PALE CYTOPLASM,HEPATOCELLULARCENTRILOBULAR S L. T -

[ I I aad
—

KIDNEYS N N NN N N
CYTOPLASKIC VACUCLATION:PROXIMAL TUBULES T T
NEPHROPATHY s CORTICAL s TUBULARsFOCAL R T T
PYELITIS:BILATERAL - - - - e - e - - -

LUNG L N L N NN K N L
EDENA - e = e e e e e - -
EMPHYSENA - e e e e e e e = -
EPITHELIAL HYPERPLASIAsALVEOLAR/BRONCHIOLAR - e e e e e e e A -
FIBROSING ALVEOLITIS S TR T
FIBROSIS)ALVEOLARsFOCAL - e e = - e e e - -
HEKORRAGE»ALVEOLAR LUMEN)FOCAL I . T T
MACROPHAGEFOCT» INTRABRONCHIOLAR - e - - e e e e - -
MACROPHAGES:FOCI s INTRAALVEQLAR 1 -1 - - - = -1 -
MURINE PNEUMONIA - - e e e e - - e -
0SSEQUS METAPLASIAsALVEOLAR,FOCAL - - e e - e e e - -
PLEURITIS - - e e e e e e e -

HEART N K N N N N N N N N

SPLEEN N N N N N N N N N N

THYMUS N N N N N N N N N N
LYKPHDID CELL ATROPHY - - e e e e e e - -

ADRENALS N N N N N N N N N N
THYROID N N N NN N N N N N

TRACHEA N KR N N N N N N N N




HK-14513
HC-17
MR-4378

TISSUES/CBSERVATIONS

ESOPHAGUS

URINARY BLADDER
CYSTITIS

ERAIN

STONACH

RUCTERUN

JEJUNUN

ILEUK

CECUK

COLON

HESENTERIC LYMPH NODES
PANCREAS

TESTES

GERNINAL CELL ATROPHY,FOCALsBILATERAL

GERMINAL CELL ATROFHY,UNILATERAL
HEMORRHAGE sFOCAL

EFIDIDYKIDES
STERNUN
EYES

NOSE

Xx1 END OF GROUP I

TARLE I - MICRD OBSERVATIONS
MMF - INHALATION: SUBACUTE
cee
SPECIES! RAT DOSE: CONTROL

SEX: MALE BROUPS 1

DAYS ON TEST? 12 12 12 12 12 26 26 26 28 2%
MODE OF DEATH: Sb SD SD Sh Sp sp SD SD SD SD
ANTHAL NUNBER: 327 327 327 327 327 327 327 327 327 127

096 100 103 131 132 083 099 123 124 140

DAYS ON RECOVERY: 0 0 0 ¢ 0 14 14 14 14 14
N N N N NN N N N N N

N N N N N N N N N N

PARTS



TABLE I - MICRO DBSERVATIONS PART!
MMF - INHALATION, SUBACUTE
HN-143213 cep
HC-17 SPECIES! RAT DOSE: LOW
HR-4378
SEX? MALE GROUP: 11

DAYS ON TEST: 12 12 12 12 12 26 26 26 28 2%
MODE OF DEATH: SO Shb SD SD €D SD SD SD SD SD
ANIHAL NUMBER? 327 327 327 327 327 327 327 327 327 327
TISSUES/DRSERVATIONS ~ 0B& 087 091 102 109 079 084 104 108 111
DAYS ON RECOVERY: 0 0 0 0 ¢ 14 14 14 14 14

LIVER N
CENTRILOBULAR CYTOPLASKIC VACUOLATION -
HEMATOPOIESIS, FOCAL -
LIFID VACUOLATIONsCYTOPLASHIC,HEPATOCELLULAR -
MITOTIC FIBURE INCREASE,CENTRILOBULAR -
PALE CYTOPLASMsHEPATOCELLULAR i
PALE CYTOPLASH,HEPATOCELLULARsCENTRILOBULAR A R R

1 = 5

1 =
T 1 -
[ I I aad

KIDNEYS N N N N N N N N N N
CYTOPLASMIC VACUDLATION,PROXIMAL TUBULES - = - e e - - - . .
NEPHROPATHY,CORTICAL s TUBULAR s FOCAL - - - - e - - - 4 .
PYELITIS:BILATERAL - - e e - e e e e -

LUNG N K N N N N N N N
EDEHA - e e e e e - . Lo
EMPHYSENA - e e e e e e ..o
EPITHELIAL HYPERPLASIAsALVEOLAR/BRONCHIOLAR - - - e - e - oo
FIERDSING ALVEOLITIS S,
FIEROSIS) ALVEOLARFOCAL - e e - o - .o
HEMORRAGE s ALVEOLAR LUNEN, FOCAL - e - - - ..o .
KACROPHAGE sFOCT » INTRABRONCHIOLAR - e e e e e - ..
MACROPHAGES s FOCT INTRAALVEOLAR - e e e e e - ..
HURINE PNEUMONIA - - e - e oo ooy
0SSEQUS METAPLASIAsALVEOLAR,FOCAL - e e e - oo oLl
PLEURITIS e e e e e o oo

REART N N N N N N N N N N
SPLEEN N N N N N N N N N N

THYMUS N N N ¥ N N N N N
LYHPHDID CELL ATROPHY S T T T S

ADRENALS N N N N N N N N N N
THYROID H N N N N N N N N N

TRACHEA N N N N N N N N N N




HN-14513
HC-17
MR-4378

TISSUES/OBSERVATIONS

ESCPHAGUS

URINARY BLADDER
CYSTITIS

BRAIN
STOMACH
DUOLENUH
JEJURUM
TLEUM
CECUM
COLON
HESENTERIC LYMPH NODES
PANCREAS
TESTES
GERKINAL CELL ATROPHY:FOCALsBILATERAL

GERNINAL CELL ATROFHY,UNILATERAL
HEXORRHAGE /FOCAL

EPIDIDYNIIES

STERRUK

EYES

NOSE

3% END OF GROUP 11

TABLE I - MICRO OESERVATIONS
MMF - INHALATIONs SUBACUTE
ctr

SPECIES: RAT DOSE: LOW

SEX: MALE GROUPY 11

DAYS ON TEST:
HODE OF DEATHI
ANINAL NUMBER:

12 12 12 12 12 26 26 26 28 24
S sb SD SD Sp Sh SD SD Sh SD
327 327 327 327 327 327 327 327 327 327

086 087 091 102 109 079 084 104 108 111’

DAYS ON RECOVERY: 0 0 0 0 0 14 14 14 14 14
N N N N N N N N N N

N N N N N N N

PARTS



TABLE I - NICRO ORSERVATIONS PART:
MHF - INHALATION, SUBACUTE
HN-14513 cee
HC-17 SPECIES! RAT DOSE: INTERHEDIATE
MR-4378
SEXS MALE GROUPS TII

DAYS ON TEST! 12 12 12 12 12 26 28 26 26 2%
HODE OF DEATH: Sb Sp SD SD SD SD SD SD SD SD
ANIMAL NUMBER) 327 327 327 327 327 327 327 327 327 327
TISSUES/OBSERVATIONS 080 095 101 112 137 085 094 098 135 138
DAYS ON RECOVERY! 0 0 0 0 0 14 14 14 14 14

LIVER L L
CENTRILOBULAR CYTOPLASMIC VACUOLATION - -

HEMATOPDIESIS FOCAL -

LIPID VACUOLATION:CYTOPLASHIC,HEPATOCELLULAR -

KITOTIC FIGURE INCREASE,CENTRILORULAR -

PALE CYTOPLASH,HEPATOCELLULAR !

- PALE CYTOPLASM,HEPATOCELLULAR,CENTRILOBULAR -

-

L

[N oS I B o

1

[ N |
1 =t = 7 3
) het pe g

1

H

1

]

1

1

KIDNEYS
CYTOPLASKIC VACUOLATION,FROXIMAL TUBULES e
NEPHROPATHY» CORTICAL  TUBULARFOCAL A
PYELITIS,BILATERAL e . S S R

=
-4
=

LUNG N N N N N L N

EDEMA - - - = - - - - - -
EMPHYSENA . e e e e e e e -
EPITHELIAL HYPERPLASIAALVECLAR/BRONCHIOLAR R
FIBROSING ALVEOLITIS - e e e e e e e - .
FIERDSISs ALVEOLAR,FOCAL - e e e e e e - -
HEKORRAGE 1 ALVEOLAR LUMEN,FOCAL R T SR
MACROFHAGE sFOCT» INTRABRONCHIOLAR - e e e e e e - e
KACROPHAGES s FOCT s INTRAALVEOLAR - e e e e e e e e -
HURINE PNEUKONIA - e e e e e - - oo
0SSEQUS METAPLASIAsALVEOLAR:FOCAL - e e e e e e - -
PLEURITIS - e e e e e e - o

HEART N N N N N N N N N N
SPLEEN N N N NN N N N N N

THY®US N N N N N K N N N RN
LYKPHOID CELL ATROPHY

ADRENALS N K N N N N N N N N

THYROID N N N N N N N N N N
TRACHEA R 8 R N N N N N N N



HR-14313
HC-17
KR-4378

TISSUES/OBSERVATIONS

ESOPHAGUS

URINARY BLADDER
CYSTITIS

BRAIN
STOMACH |
DUODENUN
JEJUNUN
ILEUN
CECUM
COLON
MESENTERIC LYMPH NDDES
PANCREAS
TESTES -
GERKINAL CELL ATROPHY:FOCALsBILATERAL

GERKINAL CELL ATROPHY:UNILATERAL
HEMCRRHAGE sFOCAL

EPIDIDYMIDES
STERNUY
EYES

NOSE

3Xx END OF BROUP III

TAELE T - MICRD OBSERVATIONS
HMF - INHALATION: SUBACUTE
ce

SPECIES! RAT DOSE: INTERMEDIATE

SEX: MALE BROUP: III

DAYS ON TEST: 12 12 12 12 12 26 26 26 26 26
HODE OF DEATH: Sh Sb S SD sSh SD SD SD SD SD
ANINAL NUMBER: 327 327 327 327 327 327 327 327 327 327

080 095 101 112 137 085 094 098 135 128

DAYS ON RECOVERY: 0 0 0 0 0 14 14 14 14 14

N N N N N N N N N N

N N N N N N N N

]
1
]
t
1
]
]
]
[ % I B aant
]

=
=
=
- 4
k- 4
=
=
=
=
=

PART:



TAELE I - MICRO OBSERVATIONS
HMF - INHALATION: SURACUTE
HN-14513 Cip
HC-17 SPECIES! RAT DOSES HIGH
MR-4378

SEX? MALE GROUF: IV

DAYS ON TEST: 12 12 12 12 12 26 26 26 26 2
HODE OF DEATH! Sh Si SD SD Sp SD SD SD SD SD

ANIMAL NUMBER: 327 327 327 327 327 327 327 327 327 327,

TISSUES/OBSERVATIONS 089 117 120 122 213 081 082 105 118 121
DAYS ON RECOVERY: 0 0 0 0 0 14 14 14 14 14

LIVER
CENTRILOBULAR CYTOPLASMIC VACUOLATION
HEMATOPOIESISsFOCAL
LIPID VACUOLATIONsCYTOPLASMIC,HEPATOCELLULAR
MITOTIC FIGURE INCREASE,CENTRILOBULAR
PALE CYTOPLASMsHEPATOCELLULAR
PALE CYTOPLASMyHEPATOCELLULAR, CENTRILOBULAR

—
—

L L L L

1
]
" ra
]
] ]
1
! ]
' ]

LaS I B 75 B |
L% I I oS S I
1
1

KIDNEYS . N
CYTOPLASKIC VACUDLATION;PROXIMAL TUBULES - - - e - - . - -
NEPHROPATHY s CORTICAL s TUEULAR s FOCAL - - - - - - - e -
PYELITIS:BILATERAL R T T,

=
=
=
I =y

LUNG L N N N N N L N N
EDEKA . - - - - - - - -

t =

EMPHYSENA ' S
EPITHELIAL HYPERPLASIA:ALVEOLAR/BRONCHIOLAR L A S

FIBROSING ALVEOLITIS - = e e e - - - 4 .
FIBROSISsALVEOLARFOCAL - = e e e e e e e .
HEMORRAGEsALVEDLAR LUKEN,FOCAL 1 - - - - -« - - - -
MACROPHAGE »FOCTs INTRARRONCHIOLAR - - = = = - 1 - - -~
HACROPHAGESsFOCI» INTRAALVEOLAR - = = - e e . - -
HURINE PNEUMONIA - - e e e e - e e
DSSEQUS METAFLASIAsALVEOLAR,FOCAL S .
PLEURITIS - = e e e o - e e -

HEART R K N N B N N N N N
SPLEEN N N N N B N N N N N

THYNUS N N N N N N N N N N
LYHPHOID CELL ATROPHY - - - - - . .

ADRENALS N N N N N N N N N N
THYRDID N N N N N ¥ N XN N N

TRACHEA NN N N N N N N N N

PART:



HN-14513
HC-17
HR-4378

TISSUES/DBSERVATIONS

ESOPHAGUS

URINARY BLADRER
CYSTITIS

BRAIN
STONACH
DUODENUN

JEJUNUK
ILEUK

CECUX

COLON

HESENTERIC LYMFH NODES

FANCREAS

TESTES-

GERMINAL CELL ATROPHYFOCALBILATERAL
GERNINAL CELL ATROPHYsUNILATERAL

HEXORRHAGE s FOCAL
EFIDIDYNIDES

STERNUM
EYES
NOSE

313 END OF GROUP IV

TABLE I - MICRO OBSERVATIONS

HMF - INHALATION, SUBACUTE

Cif
SPECIES: RAT

SEX? HALE
DAYS ON TEST:

HODE OF DEATH?
ANINAL NUMBER:

GROUP: IV

DOSES HIGH

12 12 12 12 12 26 26 2% 286 2%
S SD SD SD SD SD Sh Sp

§b s

327 327 327 327 327 327 327 327 37 327

089 117 120 122 213 081 082 105 118 121

DAYS ON RECOVERY:
N N

N N

N

N

0 0 0 o

N

N

N

N

N

N

0 14 14 14 14

N

N

14
N

N

" PART:



SUNMARY TABLE PART

HN-14512 INCIDENCES OF NON-NEOFLASTIC LESIONS
HC-17 SPECIES: RAT COMPOUND: MMF - INHALATION: SURACUTE
¢ =4378 . TABLE I - MICRO ORSERVATIONS
HALES {days-on-test from 1t 12)
GROUP DESIGNATION: I 11 111 Iv
DOSE (MG/L)? 0.00 0,10 0.30 1.00

TISSUE/LESION: NUKBER IN GROUP: 10 10 ' 10 . 10
LIVER - —a —aa -3
CENTRILOBULAR CYTOPLASMIC VACUDLATION - - - -
HEHATOPOIESIS,FOCAL - 1 -
LIPID VACUOLATION:CYTOPLASMIC,HEPATOCELLULAR - - 1 5
MITOTIC FIGURE INCREASE,CENTRILOBULAR - - 3 2
FALE CYTOPLASHsHEPATOCELLULAR - - 3 -
PALE CYTOPLASH,HEPATOCELLULAR) CENTRILOBULAR - 4 - 2 9
KIDNEYS ——de —d — —re
CYTOPLASHIC VACUOLATIONsPROXIMAL TUBULES - - - -
NEFHROPATHY :CORTICAL » TUBULAR,FOCAL - - - -
PYELITISsBILATERAL - - - -
LUNG ——de - - —a
EDEMA - - - -
EMFHYSENA : - - - -
EPITHELIAL HYPERPLASIAsALVEOLAR/RRONCHIOLAR ‘ - - - - -
FIBROSING ALVEOLITIS - - - R
FIBROSISsALVEOLARFOCAL - - - -
‘HEMORRAGE y ALVEDLAR LUKEN,FOCAL - - - 1
MACROPHAGE 1FOCI s INTRABRONCHIOLAR - - - -
NACROFHAGES sFOCI» INTRAALVEDLAR 2 - - -
HURINE PNEUMONIA - - - -
{SSEQUS METAPLASIAsALVEDLAR,FOCAL - - - -
PLEURITIS - - - -
HEART 3. e — —.
SPLEEN —— . - e
THYMUS ——da —re - -
LYMPHOID CELL ATROPHY - - - -
ADRENALS ——da —de - —ie
THYRDID e 3 - ——da
TRACHEA —— — —5. -

ESOPHAGUS -3 —-—d- - —a.




o THE NUMBER OF ORGANS EXAMINED FOR EACH GROUP IS UNDERLINED.

SUKNARY TABLE PART!
HN-14513 INCIDENCES OF NON-NEOPLASTIC LESIONS
17 SPECIESS RAT COMFOUND: MNF - IHHALATIONs SUBACUTE
nK-4378 TABLE I - MICRO OBSERVATIONS
MALES (days-on-test froe 1t 12
GROUP DESIGNATION: I 1 111 v
DOSE (HG/L)? 0,00 0,10 C 030 1,00
TISSUE/LESIONS NUMBER IN GROUP: 10 10 10 10
URINARY BLADDER 5. 5. 5. _5.

CYSTITIS - R R B
BRAIN -5 5. _S. _5
STOMACH _5. _5. 5. 5
DUGDENUN _5. 5. 5. _5
JEJUNUN 5. 5. 5. 5
ILEUN 5. _5. _5. 5
CECUN _5. 5. _.5. 5.
COLON _5. _5. _5. _5.
MESENTERIC LYMPH NODES 5. .5 - _5. 5.
PANCREAS 5. 5. _S. 5.
TESTES _5. 5. _5. 5

GERMINAL CELL ATROPHYsFOCALsBILATERAL - - - -

GERMINAL CELL ATROPHYsUNILATERAL - - -

HEMORRHAGE FOCAL - - - -
EPIDIDYMIDES .5 5. _5. 5.
STERNUK 5. 5. 5. 5.
EYES _.5. 5. _.5. _5.
HOSE 5. _.5. _5. _S.

NOTES!



SUMMARY TABLE PART
HN-14513 INCIDENCES OF NON-NEOFLASTIC LESIONS
HC-17 SPECIES: RAT COMPDUND: MMF - INHALATION, SUPACUTE
~-4378 TAELE I - MICRO ORSERVATIONS
MALES (davs~on-test fros 13 to 28)
GROUF DESIGNATION: I II Il Iv
DOSE (MG/L): 0.00 0,10 0,30 1.00
TISSUE/LESION: NUMBER IN GROUP: 10 10 10 10
LIVER —e —a —3a -
CENTRILGRULAR CYTOPLASKIC VACUDLATION 1 4 1 -
HEMATOFOIESIS FOCAL 1 - - -
LIPID VACUDLATION,CYTOPLASHNICHEPATOCELLULAR - - - -
MITOTIC FIGURE INCREASE;CENTRILOBULAR - - - -
PALE CYTOPLASMsHEPATOCELLULAR - - 1 9
FALE CYTOPLASHsHEPATOCELLULARsCENTRILOBULAR - - - -
KIDNEYS ——de —e —a. -
CYTOPLASKIC VACUOLATIONsPROXIMAL TUBULES - - - -
NEFHROPATHY» CORTICAL s TUBULAR ) FOCAL - - - 1
PYELITIS/BILATERAL - - - -
LUNG i —d. e —
EDEKA - - - -
EXPHYSENA - - -
EPITHELIAL HYPERPLASIAsALVEDLAR/BRONCHIOLAR - - - -
FIBROSING ALVEDLITIS - - - -
FIBROSISsALVEOLARSFOCAL - - - -
‘HEMORRAGE s ALVEDLAR LUMEN:FOCAL - - 1 -
HACROPHAGE s FOCT s INTRARRONCHIOLAR - - -
HACROPHAGES sFDCT» INTRAALVEOLAR i - - -
MURINE PNEUMONIA - - -
OSSEQUS HETAPLASIA»ALVEDLARYFOCAL - - - -
PLEURITIS - - - -
HEART ——de —a. . -
SPLEEN - ——de i -3
THYMUS - —_—a — 3.
LYNPHOID CELL ATROPHY - - - -
ADRENALS ——a - -3 —de
THYROID - - —a. —de
TRACHEA —da —a. 8. ——de
ESOFHAGUS —a i a3, -



SUMMARY TABLE PARTS

HN-14513 INCIDENCES OF NON-NEOPLASTIC LESIONS
. -7 SPECIES! RAT CONFOUND: MMF - INHALATION SUBACUTE
H 4378 TABLE I - MICRD OBSERVATIONS
MALES (days~on-test from 13 to 28)

GROUP DESIGNATION: I I 111 v

DOSE (MG/L): 0.00 0.10 C 0,30 1,00
TISSUE/LESION: NUMBER IN GROUP: 10 10 10 10
URINARY BLADDER _5. _5. _5 _S.
CYSTITIS - - - -
BRAIN 5 5 _5 _5.
STOMACH _5. 5 _5. .5
DUODENUN | _5. _5. _5. _s.
JEJUNUN 5. 5. _5. _5.
ILEUM ) _5. 5 _5. _5.
CECUN _5 _5. 5. _5.
COLON _5. 5 5 . - _5.
MESENTERIC LYMPH NODES _5. 5. _5. Y
PANCREAS _5. _5. 5. 5.

TESTES _.5. .5 5. 5"
GERMTNAL CELL ATROPHYsFOCALsBILATERAL 1 - - -
GERYINAL CELL ATROPHYUNILATERAL - - 1 -
HERORRHAGE s FOCAL - - - -
EPIDIDYMIDES 5. _5. 5. 5.
STERNUM 5. 5. _5. S
EYES 5. 5. _.5. 5
NOSE 5. 5. 5. _5.

NOTES!

o THE NUMBER OF DRGANS EXAKINED FOR EACH GROUP 1S UNDERLINED.
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i’ g WASHINGTON, D.C. 20460
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Mark H. Christman
Counsel

E. L. Du Pont De Nemours and Company mmé:f““ SAND
Legal D-7010-1 TOXIC SUBSTANCES '
1€07 Market Street
Wilmington, Delaware 19898

APR 18 1995

EPA acknowledges the receipt of information submitted by
your organization under Section 3(e) of the Toxic Substances
Coritrpl Act (TSCA). For your r: ference, copies of the first
' page(&) of your submission(s) a: : enclosed and display the TSCA

§8(e) Document Control Number (e.g., 8EHQ-00-0000) assigned by
EPA to your submission(s). Please cite the assigned 8(e)
when submij L Ng 1TOLIOW—UD O =38
to the reverse side of this pag

mental ini ion and refer
r “EPA Information Reguests® .

e fo

All TSCA 8(e) submissions are placed in the public files
unless confidentiality is claimed according to the procedures
outlined in Part X of EPA's TSCA §8(e) policy statement (43 FR
11110, March 16, 1978). Confidential submissions received
pursuant to the TSCA §8(e) Compliance Audit Program (CAP) should
already contain information supporting confidentiality claims.
This information is required and should be submitted if not done
so previuusl}. To substantiate claims, submit responses to the
questions ja the enclosure "Support Information for Confiden-
tiality Claims". This same enclosure is used to support
confidentiality claims for non-CAP submissions.

Please address any further correspondence with the Agency
related to this TSCA 8(e) submission to:

Document Processing Center (7407)

Attn: TSCA Section 8(e) Coordinator
Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency
Washington, D.C. 20460-0001

EPA looks forward to continued cooperation with your
organization in its ongoing efforts to evaluate and manage
potential risks posed by chemicals to health and the environment.

Sincerely,

/ /v:* A 8) %c—,
. ]
Enclosure IZO LF?_A ﬁ?gk Aﬁalgs??Bﬁanch

(Y. Recycled/Recyclable
% <9 Printed with Soy/Canola ink on paper that

contains at least 50% recycied fiber




Triage of 8(e) Submissions

1

T NG 241985
Date sent to triage: i ' 3 ' NON-CAP CAP

Submission number: / m ZA' TSCA Inventory: C D N D

Study type (circle appropriate):
Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX KBTOX SEN w/NEUR
Group 3 - Elizabeth Margosches (1 copy each)
STOX CTOX EPI RTOX GTOX

STOX/ONCO CTOX/ONCO IMMUNO CYTO NEUR

Other (FATE, EXPO, MET, etc.):

Notes:

THIS IS THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

R N -t

X SO " UGG U - - T o e S C O G N e

entire documeni@ 1 2 pages

Notes:

Contractor reviewer : m‘
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> <ID NUMBER>
8 (E)-12042A

> <TOX CONCERN>
L

> <COMMENT>

SUBACUTE INHALATION TOXICITY IN MALE CRL:CD RATS IS OF LOW CONCERN.
REPEAT 6-HOUR EXPOSURES 5 DAYS PER WEEK FOR 2 WEEKS AT
CONCENTRATIONS OF 0.12, 0.32 OR 0.97 MG/L ADMINISTERED TO GROUPS OF
15 EACH MALE RATS WERE ASSOCIATED WITH DOSE-RELATED DEGENERATIVE
LIVER CHANGES THAT WERE. RESOLVED BY THE END OF 14- DAY POST-
TREATMENT OBSERVATION. ALL MEASURED PARAMETERS RELATED TO A 0.12
MG/L EXPOSURE REGIMEN WERE INDISTINGUISHABLE FROM THOSE OF
CONTROLS. CLINICAL SIGNS OF TOXICITY IN ANIMALS OF 0.32 AND 0.97
MG/L EXPOSURES INCLUDED REDUCED WEIGHT GAINS WITH INCREASED MEAN
ABSOLUTE LIVER WEIGHTS. MEAN ABSOLUTE ORGAN WEIGHTS WERE ALSO
SIGNIFICANTLY REDUCED FOR HEART, LUNG, SPLEEN AND THYMUS IN ANIMALS
OF THE 0.97 MG/L EXPOSURES WITH INCREASED TESTIS/BODYWEIGHT RATIOS.
MICROPATHOLOGY OBSERVED IN THE LIVER OF ANIMALS RECEIVING EXPOSURES
TO 0.32 AND 0.97 MG/L WAS CHARACTERIZED AS BOTH DEGENERATIVE AND
REGENERATIVE IN NATURE AND INCLUDED PALE CYTOPLASM, INCREASED
NUMBER OF MITOTIC FIGURES AND CYTOPLASMIC LIPID VACUOLATION.
RECOVERY FROM LIVER-SPECIFIC EFFECTS WAS COMPLETE AT THE 0.32 MG/L
LEVEL OF EXPOSURE AND NEARLY COMPLETE IN THE 0.97 MG/L LEVEL OF
EXPOSURE BY THE END OF 14-DAY OBSERVATION; BODYWEIGHT GAINS
NORMALIZED DURING OBSERVATION AS WELL. CHEMISTRY INDICATORS OF
LIVER-SPECIFIC TOXICITY INCLUDED INCREASED SERUM CHOLESTEROL IN
ANIMALS OF 0.32 MG/L REGIMEN, WHILE RATS OF THE 0.97 MG/L EXPOSURES
ALSO DEMONSTRATED DECREASED SERUM UREA NITROGEN CONCENTRATIONS,
DECREASED SERUM ALKALINE PHOSPHATASE ACTIVITY AND INCREASED SERUM
ALT/GPT AND AST/GOT ACTIVITY. THESE CHANGES WERE ATTENUATED,
ALTHOUGH THE TEST SUBSTANCE WAS STILL FOUND IN THE URINE OF 0.97
MG/L EXPOSED ANIMALS AT STUDY END.

$55¢
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> <ID NUMBER>
8(E)-12042A

> <TOX CONCERN>
L

> <COMMENT>

SUBCHRONIC INHALATION TOXICITY IN MALE CRL:CD RATS IS OF LOW
CONCERN. REPEAT 6-HOUR EXPOSURES 5 DAYS PER WEEK FOR 2 WEEKS AT
CONCENTRATIONS OF 0.12, 0.32 OR 0.97 MG/L ADMINISTERED TO GROUPS OF
15 EACH MALE RATS WERE ASSOCIATED WITH DOSE-RELATED DEGENERATIVE
LIVER CHANGES THAT WERE RESOLVED BY THE END OF 14-DAY POST-
TREATMENT OBSERVATION. ALL MEASURED PARAMETERS RELATED TO A 0.12
MG/L EXPOSURE REGIMEN WERE INDISTINGUISHABLE FROM THCSE OF
CONTROLS. CLINICAL SIGNS OF TOXICITY IN ANIMALS OF 0.32 AND 0.97
MG/L EXPOSURES INCLUDED REDUCED WEIGHT GAINS WITH INCREASED MEAN
ABSOLUTE LIVER WEIGHTS. MEAN ABSOLUTE ORGAN WEIGHTS WERE ALSO
SIGNIFICANTLY REDUCED FOR HEART, LUNG, SPLEEN AND THYMUS IN ANIMALS
OF THE 0.97 MG/L EXPOSURES WITH INCREASED TESTIS/BODYWEIGHT RATIOS.
MICROPATHOLOGY OBSERVED IN THE LIVER OF ANIMALS RECEIVING EXPOSURES
TO 0.32 AND 0.97 MG/L WAS CHARACTERIZED AS BOTH DEGENERATIVE AND
REGENERATIVE IN NATURE AND INCLUDED PALE CYTOPLASM, INCREASED
NUMBER OF MITOTIC FIGURES AND CYTOPLASMIC LIPID VACUOLATION.
RECOVERY FROM LIVER-SPECIFIC EFFECTS WAS COMPLETE AT THE 0.32 MG/L
LEVEL OF EXPOSURE AND NEARLY COMPLETE IN THE 0.97 MG/L LEVEL OF
EXPOSURE BY THE END OF 14-DAY OBSERVATION; BODYWEIGHT GAINS
NORMALIZED DURING OBSERVATION AS WELL. CHEMISTRY INDICATORS OF
LIVER-SPECIFIC TOXICITY INCLUDED INCREASED SERUM CHOLESTEROL IN
ANIMALS OF 0.32 MG/L REGIMEN, WHILE RATS OF THE 0.97 MG/L EXPOSURES
ALSO DEMONSTRATED DECREASED SERUM UREA NITROGEN CONCENTRATIONS,
DECREASED SERUM ALKALINE PHOSPHATASE ACTIVITY AND INCREASED SERUM
ALT/GPT AND AST/GOT ACTIVITY. THESE CHANGES WERE ATTENUATED,
ALTHOUGH THE TEST SUBSTANCE WAS STILL FOUND IN THE URINE OF 0.97
MG/L EXPOSED ANIMALS AT STUDY END.

SRS




