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Certified Mail
Return Receipt Reguested

October 15, 1992
Document Processing Center (TS-790)
Office of Pollution Prevention and Toxics
Environmental Protection Agency
401 M Street., S.W,
Washington, D.C. 20460
Attn: Section 8(e) Coordinator (CAP Agreement)

Dear Coordinator:
SECAP-0025

On behalf of the Regulatee and pursuant to Unit 11 B.1.b. and Unit II C of the
6/28/91CAP Agreement, E.1. Du Pont de Nemours and Co. hereby submits (in triplicate) the
attached studies. Submission of this information is voluntary and is occasioned by unilateral
changes in EPA's standard as to what EPA now considers as reportable information.
Regulatee’s submission of mformation is made solely in response to the new EPA §8(e)
reporting standards and is not an admission: (1) of TSCA violation or liability; (2) that
Regulatee's activities with the study compounds reasonzbly support a conclusion of substantial
health or envisonmental rigk or (3) that the studies themselves reasonably support a conclusion
of substantial health or environmental risk.

The ““Reporting Guide” creates new TSCA 8(e) reporting criteria which were not

previously announced by EPA in its 1978 snmmmmmm.fm_mu,

ey PR, 0n7To ™. «
43 Fed Reg 11110 (March 16, 1978). The “Reporung Guide siaiss criieria which expands

upon and conflicts with the 1978 Statement of Interpretation. Absent amendment of the
Statement of Igterpretation, the informal issuance of the *Reporting Guide™ raises significant
due processes iscaes and clouds the appropriate reporting standard by which regulated persons
can assure TSCA Section §(e) compliance.

‘W

92-11

H. Christman
Counsel
l Legal D-7158
‘\\ 1007 Market Street
1 Wilmington, DE 19898

(302) 774-6443

Better Things for Better Living




ATTACHMENT 1

Submission of information is made under the 6,28/91 CAP Agreement,
Unit II. This submission is made voluntarily and is uccasioned 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 due process rights. Regulatee's submission of
information under this changed standard is not a waiver of its due process
rights; 2n admission of TSCA violation or liatility, or an admission that
Regulatee's activities with the study compounds reasonably support a
conclusion of substantial risk to heaith or to the environment. Regulatee has
historically relied in good faith upon the 1978 Statement of Interpretation and
Enforcement Policy criteria for determining whether study information is
reportable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA
has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) 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 Aprii 1992 amendment supersedes the
1978 Statement of Interpretation. The "Reporting Guide” and April 1992

amendmen: substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard”. This is particularly troublesome as the "Reporting
Guide” states cniteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.? Absent amendment of the
Statement of Interpretation. the informal issuance of the "Reporting Guide”
and the Aprii 1992 amendment clouds the appropriate standard by which
regulated persons must assess information for purposes of TSCA §8(e).

“It 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
Subsiantial Risk under Section 8(e): Proposed Guidance”.

3A comparison of the 1978 Statement of Interpretation and the 1992 "Reporting Guide™ is a appended.




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(¢) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation 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 OCM enfoicement proceeding, EPA has wrought a terrific unfairness
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 Statemert of Interpretation and Enforcement
Policy.

The following examples of new criteria contained in the "Reporting
Guide" that is not contained in the ment of Interpretation follow:

o even though EPA expressly disciaims each "status report” as being preliminary
evaluations that should not be regarded as final EPA policy or intent?, the "Reporting
Guide" gives the "status reports” great weight as "sound and adequate basis” from
which to determine mandatory reporting obligations. ("Guide” at page 20).

o the "Reporting Guide” contains a matrix that establishes new numerical reporting
“cutoff™ concentratinns for acute lethality information ("Guide™ at p. 31). Neither
this matiix nor the cutoff values therein are contained in the Statement of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide" m June, 1991.

othe “Reporting Guide™ states new specific definitional criteria with which the Agency,
for the first time. defines as 'distinguishable neurotoxicological effects': such
criteria/guidance not expressed in the 1978 Statemept Qf_lngmmms;

othe "Reporting Guide” provides new review/ reporting criteria for immitation and
sensitization studies; such criteria not previously found in the 1978 Statement of
Interpretation/Enforcement Policy.

othe "Reporting Guide” publicizes certain EPA Q/A criteria issued to the Monsanto
Co. in 1989 which are not in the Statement of Interpretatiop; have never been
published in the Federal Register or distributed by the EPA to the Regulatee. Such
Q/A establishes new reporting criteria not previously found in the 1978 Statement of

4The 'status reports’ address the significance, if any, of parti~ular information reported to the Agency,
ruther than stating EPA's interpretation of §8(e) reporting criteria. In the infrequent instances in which the
status reperts contain discussion of reportability, the analysis is invariably quite limited, without
substantial supporting scientific or legal rationale.

5 See, e.g. 10/2/91 letter from Du Pont to EPA regarding the definition of 'serious and prolonged
effects’ as this term may relate to transient anesthetic effects observed at lethal levels; 10/1/91 letter from
the American Petroleum Institute to EPA regarding clarification of the Reporting Guide criteria.




In discharging its responsibilities, an administrative agen-v must give
the regulated comtmunity fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the mynad spplications of the due process clause is the fundamental principle
that statutes and reguiations which purport to govern conduci must give an adequate
warning of what they command or forbid.... Even & regulation which gove. as
purely ecopomic or commercial activities, if its violation can engender penaltes,
must be so framed as to provide a constitutionally adequate warning to those whose
activities are governed.

Diebold, In¢. v. Marshail, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See

also, Rollins Environemntal Services (N]) Inc. v. U.S. Environmental
Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991).

While neither the are rules, This principle has been applied to hold
that agency 'clarification’, such as the Statement of Interpretation, the
"Reporting Guide” nor the April 1992 amendments will not applied
retroactively.

...a federal court will not retroactively apply an unforeseeable 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
thie regulations, as previously draftcd and construed by the appropriate agency, does
not support the interpretation which that agency urges upon the court.

Standard Oil Co. v. Federal Energy Administration, 453 F. Supp. 203, 240
(N.D. Ohio 1978), aff'd sub nom. Standard Oil Co. v. Department of
Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement 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 withoi

regard to an assessment of their relevance to human healith. In accordance
with the statute, EPA's 1978 Statement of Interpretation requires the
regulaied commurity to use scientific judgment to evaluate *he significance of
toxicological findings and to determining whether they reasonably support a
conclusion of a substartial risk. Part V of the Staiement of Interpretation
urges persons to consider "the fact or probability” of an effect’s occurrence.
Similarly, the 1978 Statement of Interpretation 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 zffect 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 Statement 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 overal! 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 chemical presents a substantial risk of serious adverse consequences to
human health.

Neither the legislative history of §8(e) nor the plain r- aning of the
statute support EPA’s recent lowering of the reporting threshold that TSCA
§8(e) 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(e). 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
piacing an undue burden on the regulated community. The final changes to
focus the scope of Section 8(e) 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 environmeni will cause serious injury and is based on
reasonably sound scientific analysis or dat:. Support for the interpretation
can be found in a similar provision in the Consumer Product Sa” " Act.
Section 15 of the CPSA defines a "substantial product hazard” + -

"a product defect which because of the patern
of defect, the number of defective prod:. ts
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 Fed 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 FPA through Sectio:is 8(a) and 8(d) regardless
of the degree of potential risk, §8(e) has specialized function. Consequently,
information subject to §8(e) reporting should be of a type which would lead a
reasonable ma~ to conclude that some type action was required :mmediately
to prevent injury to health or the environment.

S e | T T



Attachment
Comparison:

Reporting triggers found in the 1978 "Statement of Interpretation/ Enforcement
Policy”,43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e) Guide.

1978 POLICY New 1991 GUIDE
CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY
Oral
Dermal
Inhalation (Vapors)
aerosol
dusts/ particles
SKIN IRRITATION
SKIN SENSITIZATION (ANIMALS)
EYE IRRITATION
SUBCHRONIC
(ORAL/DERMAL/INHALATION)
REPRODUCTION STUDY N

DEVELOPMENTAL TOX Y!3

643 Fed Reg at 11114, comment 14:
“This policy statements directs the reporitng of specifiec effects when unknows :0 the
Administrator. Many routine tests are based on a knowledge of toxicity associated with a
chemicalL unknown effects occurring during such a range test may have to be reported if
they zre those of concern 1ot he Agency and if the information meets the criteria set forth in
Parts V and VIL.*

TGuide at pp.22, 29-31.

8Gyide at pp-34-36.

9Guide at pp-34-36.

19Gyide at pp-34-36.

HGyide at pp-22; 36-37.

12Guide at pp-22

343 Fed Reg at 11112
"Birth Defects” listed.

14Gyide at pp-22




NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Vivo

ENVIRONMENTAL
Bioaccumulation
Bioconcentration
Oct/water Part. Coeff.
Acute Fish

Acute Daphma
Subchronic Fish

Subchronic Daphnia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

15Guide at pp-22; 33-34.
1643 Fed Reg at 11112
"Cancer” histed
Guide at pp-21.
1843 Fed Reg at 11112; 11115 at Comment 15
"Mutagenicity” listed/ in vivo vs invitro discussed; discussion of "Ames test".
19Guide at pp-23.
2043 Fed Reg at 11112; 11115 at Comment 16.




CASS 110-00-3

Chem: Eihylene Gircel Monoethyl ether

Title: Ethylene glycol monorthy! ether
Teratogenicity study in rats

Dwte: 73/83

Swmary of effects: fetotoxicity
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central Texiesiogy Ladoratery

‘mperia’ Chemical 'ndustries PLC
Alderiey Park

vacclesfield

Cheshire

tudy Title: ETHYLENE GLYCC. “CNCETHY

TERATSGENICITY $TUBY IN

7L Scudy Numter: 20222

(™. Zezcres Notver: CTL/7F/78)

The conducs 07 wnis scudy has bean {nspaztecaud:
fuality Assursnce Unit as foilows:

Daze Inspection/mucis Date of QA Re
Nov 81
Nov .81
tov 81
Dec 82
Dec 81
Dec 81
Jan B2
Jan 82
Jan 82
Jan 82
Nov €2

-~

Apr K}

-
~

Nov &! Frotocol Audic

Yov S! inspecticns

Yov 8! {ncpecticns

cec 30 insoection

Dec 81 insoecsicn

cec 81 Iinspeztion

Dec 81 Inspection

5 Jan 82 Inspecsicn

-9 ingdectien
inspaction
Draft Repors A
Fina'l Rencre

~
N~

2
3

-
[
A
-
~
v
]
’
-
]
-
~
v

L2 ) ==
—t — N — w
LY~ B WUV O

ingoection has been carried out and the resort has been audited in
accordance with 1CI's policies and crocedures for Good Ladoratory

Practice.

Signature .
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3rouds of srejnant rats Of ine Alderley Park («istar derfved) strain were
e1pcsad 10 10, 57 @ 250pom of EE for 6 nours per day on days 618
vinclusive) of gestation, A congurrent coniral Group wat esdo%ed 0 air

snly.

Tnere «4re no effects on materna) bdoCyeeight, food consumotion or 000
2Tt ion 4t any of the erp3sure concent-ationy, anc &t 3ulodsy ON Gay
2. 97 Gestatton tnere were ¢ Talernal Macrasccnic annorTalities wnich
oula be celatec to treatment.  fvidence 0f maternal tuxicily was
cocerved 4t 2500om in the form of ¢lignt haematological changec,

Ar tazreasec ncidence 0f inira-utering Ceaths, recucec faetd) weignts
NS ceduces ‘el ossification tngicative of foelstixicily were odserved
th tne [S3pom group, Bul there w4t nO evidence of teratcgenicity. There

wd, ,ome evicence for recyced ‘setg’ ascification &t Sloom,

Loty namnlgder tnat BT 1e ace rasgt-sacis e cavg gt concentritions ud

10 25Cpom, Syt % 13 ‘oetd%sxic et l5Uom anc possidly at S0som,  There
agre no t3atcoicgically significant ¢’fects 8t l0pom.
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Py ma am, awmeoa,
VN hwe e W

Iinyizne 3lycc) menceiny) etnes (EE, 2-etnsxsetnanci; 1 a s3loent for
celluidses, acrylics, <yes, incg, resing 3nC varnvsnes. LI g @
d01%ing Doint of 135°C at 760 Hg, ang & vascur pressyre of dmm NG at
2G°C. Tne-afore, innatation could te & major raute of erposure for users
3f thig material,
2 orevicus Stuly redoried by Mardin et ), 1381, srejrant Arstlan rals
10 787 or 202s0m of EE far 7 ncurs per Zay on cays 1-.5 of
7opm corplete empryomcrtality 2ng maternal 5xiCily eere

767
G2ppm, fouta) growin Cesressicr and an increased inzicences

while at 2 5

comoared with controls were Seen. TRus &4 no effazt lesit L

stazlisrez,

The oojeclives of the study cescribec in thig -eoort were L3 dete~iine
3 no-effect exoosure level of £f for materna) toxicity, emdryo/
foetotoxicity anc teratogenicity for rats #122sec Curing tne dDerisc 3’

o--anogenesis e cays 8-15 of jestation..

The study »3s spensores Sy tne Hlyez’ Lo
Cremical) Vanuficiirers Assocration,

The study started on inhe 24 Novemder (381 anc tne final post moriew
examinaticns were concucted an the .2 Cecemce~ 1681,

ATl original data relating to this 3tucy are retainec in the Archives of
Central Toxicology Lazzrstiry ang copiles of this redort are neld oy tne
Reports Centre, {2ntral Toxtsaiogy Lasoratory.

EXPEATMENTAL PROCEDLAES

Tess Material

w2s ysiored g Jentral ToxiCsiogy Lteoratory Ref
NG «a8% Lutsiied by Imzercal Themicsl inzysiries FUC,

grL/pstel .
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BEST

Zha=12atg ang Siastils Crets”
" detsils. ({spzencix l).

2.2 Animals

Nylliparous spezific pathogen free, famale rats of the Alderiey Perk
strain (wWistar cerived) were used since cata ere available on teratzlogy
stucier in this strain., The rats hac¢ a weight range of 206 1o 29Cg and
aere approximately 11-13 weeks old on arrival at CTL.  Four batches
{1-1V) of rats w~ere 3lidcated for mating at tne Animal 2reeding Unics.
The rats fn each 53tzh were paires overnight end the foilowing morning
tae cetection of ssermatazoa in vaginal smears wes used as avidence of
mating. Sufficient rats were paired to Crovice twenty-four imprecnatec
‘emales in each Saich, The Zay on which soermetozie were el

s=ezr was termes Day O of pregnancy anc on that cay the ratls

celiverad 20 CTL. The celivery cates were 24 November (3at

nevemser (3ateh [ii, 25 Novemser (3atch [II) ang &
(2aten V),

2.3 Study Design

The rats were rancomly allocated o three expcsure g£rouds (250, 50 ang
103om of ES in air) and cne zonirol group (2ir only} using compuler
cenerated random numders.  They were ingivicually identified dy a tail

2tio0 8% shown in Table 1.

Exposure Anime’ ldentity " .-:bers

Concn of EE | Total No
(spm) of rats ' 3azen I11 | 3ateh 1V

Ji.78

*9-84

0 (Control)

§2-90
8.-96




iSilum excent dyring 2ach 6 hour exdesure

—————

$uSosrted in holding chamsers, one cha=ser

exposure chemters cof the same cesign as those useZ in

cerigc.

~fler tne last cericd of expcsure on Da;

Ixccsure and Holcing Chamoers (Figure 1)

The chambers (Dce and Tinston, 1681) na¢ an internal volume
doproximately 3.4m3. They were constructed of stainless s
access was gained tc each chamber througn™a coor Tit

Gglass wincow.

Alr enterec at the front of each chamder ang was exiragtac a% tne rtack.
Aitnin each chemper were six cage lavels and excrata collecticn trays

which rotated concurrently (0.5 ¢imes per minute) w~itn tne girecticn o
fiow of tne input 2ir. [n ezch chamber, each of the levels supporsec

four cages. The air flow rate througn eacn charcer was set o 50C i/min

epproximately using a flowmeter (ROTAMETIR;,

The chember air sucply was conditioned reminally to 22°C ang 50% relative
numidity, anc the t2mperature ang relative humidity in eazn chamde~ were

recorded da2ily. (Azpendix 1).

Tne cistribution cf £2 a2t ecuilibrium within the cnasters was fauns 5 pe

ithin 2 5% of the neTminal concentraticn, 2s sn0wn N Atr2nsix

=~ -~
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AlTCSZNeres ¢ D me-e

INTC 8 Ccrzenger 3% 38 arz magg1ma tme ye-curised £ inzo sne inpul
&

air of ee:~ cnamtes (Sorengix € we csrzentraticns ¢f £ in eacr
Chanter we-e aralyced nice %0 fcu=teen t:i~es Der expcsure pericd by meens
of two infra-re¢ analysers (WILXS.M[Z2%' cammected tc the back wall of
che chemte-s ty <mm 1€ copre= tubing., The analysers were set o the

SV lewing congitions:

Tne infra-re¢ gralysers we-e calizratec f-com chamter ccnientrations ¢f ££

§ cetermi-ed from sanples ottained ysing charzoal tuhes /MIAIATIY,

[ 3

ancle of ne chamder atmoschere w2s drawn throuch 3 tude, anc the EE was

e
cesoraed from tne charcoal ints ¢chicrofsrm. The amount of It in the

we

samole a2s Zetermined by Cirect injectizn ¢f the chlorcsrm solution intd

2 ges cnrcmatsgraph (HEWLETT-PACKARD SE3CA) previously calibrates with

\
measues 1~curts of €L in cnlorcferm.  The cas chromatsgrann Sven

tamcersc re and flame icnisation dececior temperature were m2intained at

$3C anc 131°Z, -eszactively. The cCetecior geses were rycrogen (liml/min}

o w

and air [3i0m)/min); the carrier gas wes nitrogen (30mi/min). A
stainless steel column (C.5m long, &4mm §d), pecked with PORAPAK 7 (EC-1CC
mesn) was installec.

1n scaiticn, daily nominal cnamper concentraticns were C2lc
wne «eignt of EE used to cenerate eacn exgosure level,

2.6 vaterral Szcmei3nts. Food Consumstion anc C7o-ical Tfservatiors

The Sodyweight of each rai was reccrdec on arrival (Day 0), Day 2,

Javs §-15 !afser exposure), Dav €, [Day iZ anc 2oy 2I. Fooc Iiisw.mdtior

.

«as Teasurec Tor pairs of ‘ema’es snaring the sa~e hcpper on Day i, caily

frzm Zays £-16 [inclusivel, D2y

(W)

. Tach hcooer ¢F ‘zcd wes

-
4

-
w0

2

ol

‘<

" ie2 Limes 2n% re-we)

z

e

f %ne plleracon zefgre theve




“31iiarn; meraing. The amount of focc
Cf f33¢ :ansumad par rat was calculat2d. Focs w25t8C w25 NGt
DLt w~2s minimal and assumes to be the same for all caces,

PR

£2¢h animal was observed daily for changes in clinical cecndition

during the exposure period for anv asnormalities.
) X

2.7 Terminal Investigations

In cay 2t cf oregnency the rats were kiiles 5y an ovaricse of ha!
SP (FLJUCTHANZ, Imperial Chemical Industries PLC) and subi2ctec

aCriam exanination.

S8loce samples were taken by cardiac punciure ang »

The #3)lgwing assays were carried out with a Zoultar moce! S:
naeny3iobin, haematccrit, total white cell count, re2 cell count,

cell volume, mean ¢21) haemoglobin anc mean cell haenpclodin
concantration. 8loocd and bone marrow $meArs were pre.cre. In Ine

of any fuyrtner haematological evaluation but were not subsecuently
examinec, Thynus and spleen were weighed and storez with 2dnor-ea’
tissues in formol salire. These tissues mere not sudsequently prizessac

fyuriher.

Tne utarys of each ral was dissected oul anc the sravid ulerus was
weighed,  The number of corbora lutea in each ovary wes counted. The
uterus was opened by an incision on the abencometriz: wall and the aumier
sf implantations, and the aumber of early and lat2 intra-ytierine Zealns
were counted. [ntra-uterine deaths were idertified 2s b:oing late

when foetal tiscues were distinguisheble. FEach live foetus was re=cu
from the uterus by severing the umbilical cord. 7he foetuses were
assigned letters of the alphabet tc¢ identify their position in ytl2-2
starting at the ovarian end of the left horn and encing at the cvirsan
end of the right horn, Each foetus was then weighed, exanineg exizrnally
for gross abnormalities including clefl palate and identified witnin the

litte~ by limd tagging.

lzoroximately nalf of the fretuses in

s . e -
wir sy Yigss tn 70% m2tn2angl.
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2.8 : Curing evisceration ¢f the methanol-
fineg foetises ine { thoracic contents we-e examines and any
asncrmalities a«er t this time tne sex Of each fcetus was
Seterminel axlemrne nfirmed by internal axanination. 7Tnose
fret.5es fixag uit i¢ wera sw0red until cecalerfication was
zmoiate, They as fa: =e%nang’. The nhead anc shorax
ch foe1is w2 secziione? a% acpraximately 1.5 - Zam intervals ang the
exanineg unier a sterec-milroscspe i 1, . The ghzominagl
1271762 fn gity ang the sex of 2acn foetus was ceterminec.

mgre rezZriec,

¢.8.2 Skeietal Sxaminaticns: The skeletons of ali foetuses fixed in
m2tn340) anC 52 n82 «ith Alizarin Ze4 S wer:z examined uncer & slereg-
mc-cssope to assess merpnciogical development anc ine degree of
ossification.  The individual bones of the menus and pes were 2ssessed
2ng tne resylt converced ta & four noint $Tale s zetaileg in

~ocencix 6.

2.8.3 Classificazion of Jefects: Acnormalities were classifieg 2s
najor {rare or 20ssibly leinal or both) or minor (ceviations from normai
tnes are zirmon 2t excternal, viscerai or skefetal examinalion cefecis.
Variations in the cegree of cssification of tne foetuses were 2150
recarzes and classifiec 25 minor defacts or varients dedending on the
‘recuency of occurrence i. nistorical controls. Extra thoracic rids were

classified as variants,
2.9 Statistical Anaiyses

2.9.2 Maternal 3odyweignt, Bodyweight Gain, Food Consymoticn and

Litter Data: Cata relating o animals ~hicn were ncl pregnant we=2 not

2
‘nclude? in the faligwing analyses.

‘nitial maternal S2¢ym2ignt, maternal decyweijnt Jein

-
-

IlnsyTTIIsR Luring tne Jre-exposure, expes.re and
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w2 Jer:33

-ilter cata peramaters neere 215 Consizeres I 2 ¥s- veriance.

Tnese parametlers wer2: the numier of corsora ., whe aunser of

1T lantations ser foetus, the numper ¢f live “setyses, tercentage early

ind late intra-ylarine ceaths, perzentase
past-implantation loss (after couble arcsine

“ne variance - Freeman and T.okay, 1850},
litter weight (live foetuses, anc -zar -
i

.
i

iteer Sasist).

cn an ingfvidya

T ore-imzlantatian 12s¢

v
i

{numzer of csraora

bost-impientaticn loss =

{number of imzlantations-nirzer

numoer

The aralysis of varian:za i for tnae ¥ 2t . rats
supplied for this s . Indivi ’ nens o compeéred

with tha cantrol

fad olo 18 oY
o v

mean square in thes

where, for a particular animai, the cbserved aumi?r of zZ2rogcra lytea was
recorded as less than tne numder of implantaticns, ne =umber of coroora
Tutea was assumec to be equal to the nymser of implantz2zions anc the

pre-implantation loss assumed %0 Se :rerc.

In acdition to the above analyses, a compariscn betaes~ 2ach ireatec
Srouo and the I3ntrol groud using Fisher's exact test =25 also carried
out for each &f the following narameters - tne grogortion of animais
experiencing any pre-implantation loss, post-imoiantat-=n loss, 2arly

intra-gtartre Cealn en srooortion of

H

H




- -:‘,-
the nymzer ¢f

foetises, mhiCth were twg-sides,

2.9.2 Orsen weignts and Haematological Parameters: Data relating to
2='mals which we-e act pregnent were nct included in these analyses,

clegical parameter, spleen weight and thymus weight were
eralysis =f variance. In addition, the two Crgan weights
Cerec Ly snelysis of ccvariance on final body~eight,

ine four different beiches of rats supclied fo-

YRR

cantrol greud Tern using Student's t-test, twe-sided, based on the error

tnis stuCy.  InCivicual trealment ¢roud mSans were comsared with the

T231n sCuyare in the anaiysis.

8.3 Skeletal Data, Visceral and f£xternal Foetal Aznormalities:
cecitic scaletd] fincings were considerec in the follicwine wae with
the excesticn cf each menus and pes scoring catecory. ine proportion of
foetyses in which indivicual skeletal fincings were observed was
corsicered Ly comparing each treated gruup with the control groud
using Fisher's exact test, cne-sided. Thg_pr:por:ion cf foetuses wit
majer or mincr skeletal] gefacts and major or minor external end visceral
Jefects we-e analysed in a similar manner bSut on a litter basis ie the
orogsriion of litters in wnicn, for each ¢f these catecories of defec:,

any foetus was affecte

The meen manus enc pes scores and the percentages of fcetuses with minor

n
external an¢ visceral defects (after double arcsine :iransformation Freeman
ng Tukey, 1950) were consicered by an2lysis of variance. The analysis

aliowes for tne four batcnes of rats used, Individual treatment group
mesns were compared with the control group mean using Stucdent's t-test,
sr2-giZed, dased on the ercor me2n sguare in the analysis,

r=ined dy
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"TT3.m22 2ral g0 @2 withcn

27 tne firge za

-
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;

Ne=inal ¢cance~trations calculated from the rate of vse of £ liguis

shcwn in Table 3. A each exposure levs) the gverall mean ncninal

-
-
ne

concentrations were higher (51X at 10gom, S% at SCpom 2n
than the sverall mean analysed ccncentrations. The dfszrecancies
icsses in the generation ezuipment especial’ly
ang in addition, there may have Seen soms chamzer
aralvyorcal data support the viaw that tne corcani-ar z-

~27e close to the target Jevels.

hts, Food Consumption and (linica) Zos2-vatizrs

~25 a statigiizally significant reduction in the becwve
ats 2xposes to 1loom of EI during the period of 2xue.ur.
Ut trere ware na statistically significant effects in the
here were no statistically significant e
any of the groups exposed t¢ £I during tne post-
fcavs 15 tc 21). The overdl) gata show that ihzre

ence for an effact due 10 I on bodyweign:i gain.

There was 10 evicence of any treziment
censumpticn or f2o¢ uytilisaticn in the
y:se, icn v Yiem in h

jRes LR

10ted

incidence of clinical acnormalities was very low. One anima’ the

osm 3roud hed sltignt hair loss throughout the study and one an.aal in
J b4

the 10ppm group had slight piloerection on days 13 to 17 of cestaticn,
luence on

vhere was no evidence thrat these minor abncrmalities had any in

the pregnancy status of the two cdams. There were no chences in ¢linical

sngition or Sehavinur in any of the other rats curing the stuly.
Tarmisg) Irvestizatoors

Asmor=ads

CTL/P/78.
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Tat2rnel macroscdcic atncrmalilies aes higter in tne
then in tne ¢conirdls Jul there was nc evilence tnat
relates to exposure concentration,

2.3.2 Organ Weignis (Table 7): ‘nere was little evicence of any effec:

on spleen or thymys weight as a result of exposure %o 5.

2.3.3  Haematology (Teble 8): There were statistically significant
reductions in haemoglobin, haematocrit and m22n cell volume in the 25Jcom
3roup; other parameters were nol affected. 7There was no evidence of eny
heematalogical effects in the 10 an¢ S0ppm :-oups.

3.3.4 Litter Data (Table 9): There were a0 inter-zroup Ciferences in
the mean numders of coroor2 lutea but mean numbers of implantaticns were
statistically significantly lower in the 10 and S50ppm groups than ir the
centrols. There w2s, thereiore, a higher level of ~re-imnlan*tation
loss in all exposec groups compared witn controls althuugn this was only
statistically significant in the 10 and 5Cpom groups. Post-imolentation
losses were also slightly higher in the exjosed groups comgared with
controls but these cifferences were not statisticaliy significant and
~ere witnin historical control values of 1.9 -i5.7% for this strain of
rat in this laboratory., The proportion cf cams with any late intra-
uterine geatns and the mean percentage lete intra-ut2rine Geaths were
statistically significantly increased in the 250ppm group.
The mean number af iive foetuses wes recuced ia the
compared with controls. This was statistically sicgnificant in the 10 and
50ppm groups but not at 253o0pm.  The lower litter sizes of the exposed
groups were reflected in recduced mean gravic uterus weights and in
recuced total litter weights. Gravid uterus weignts were statistically
significantly reduced in the 10pom group. Total litter weigh: wes
tatistically significantly reduced in the 10 and 250com grouos, the
recuction being most marked at 250pom. Whilst there was no effect cn
mean foetal weight in the 10 and SCpom groups, this parameter w2s

statistically siznificantly reduced in tne Z50com 3roup.

Tnara .25 NG evizer~ce tral exposure o I affeciec tne sex ratigs of tne

foetuses.

ciL/p/i61 -
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+32 cn 2 foetal basis anc nct
incicate any Cci‘ferenges telween inese
analysis. Tne incilence of minor extarnal and
1efacts was stightly in tre 10 end 2%0ppm grouns
1), The proporiicn of foetuses affected was statissically
sicnificantly nigner in tme 250oca group tnan in the ccntrols, but when
coneidered on a litier basis (he increase was not statistically
significant.  The ingreases mere due o 2 higher incidence of limd
rous 2nc nelvic dilatation in the 250ppm

~ azngrT2iities wewe seen,

an increased incidence of minor skelztal cefecis
cm group (Table 10}, the proscriion of foetuses having

eing szatisticaliy significently increased. Examination

soecific skeiez2l findings (Table 12) showec this *o he the -“-mgecy
£

af increased nartial/non-ossification of parts of tne sxuil, tne theracic
centra, tne lumber centira, the Jumbar trangverse process and sternegrae,
increasac starnedral apnormalities and increased incicence of 27 pre-
sacral vertenrae. There was little evidence of any increzsed incicence
of tnese cefacts in the 10 anc 3Coom grodfs, tne only statistically
signsficant ingreases Seing the croportion of foetuses with partially
Js5ifiec lumpar transverse process in tne 10ppm group, and partially
ossifiea Znd siernebr2e and unossifiea cervical centra in tne 30ppm

graug.

The majority of foetuses had one or more skeleta) variants and therefore
the gccurrence of each variant was considered separately. 7ne preportion
of fostuses with each specific skeletal variant (except partial
assification of the 5th sternebra} was statistically significantly nigner
in the 250ppm group than in the control group. There was 2150 & cose-
relatec increase in the incidence of fcetuses w~ilh exira rids anc with

unossified lst and 2nd cervical ceantra2.

~he develaocmen: of manus and 2es w~ere affected in the 25Coon

-2an scores sce- faetus deing significantly incr2asec

w5 no ef€ezt on m2aus :nc des in tne 10 ang SIoom growd
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when pragnant rats were eadcsec to 10, 50 or 2580zsm cf EZ on cays £-15
{inclusive) of gestz2iicn tne~e were NO treatment-relatec changes irn
clinical conditicn, Sccyweignt gain, food consympsion or food utilisasion
compared with pregnant rats exposec to air aione. AT 2utopsy on cay

21 of gestaticn the incicence of maternal macroscopic zbnormelities in
all the groups exposes to €2 was higher ihan controls byt there wis no
svidence that 2nis was relatec to expcsure cancenctration.  Scleer and
thymus weights were 70t effected by exposure 0 £I. The only evicence of
maternal toxicity wes in the Z50pom grou2 wnere statistically significeant
reducsions in haemogiabin, haematocrit and mean cel) volume we~e clservec.
These chanzes were slight but are consistent with haemetcicgical cranges
seen in otner studies with glycol etners, including ZE (Nagano e: 31

1079, Stencer et 21,15715.

tecressed numders of ‘rpiaitations incicetive of & nign pre-imolantation
10ss were seen in 2}l #x30s2C Groups compared with controis but ¢id not
apcea- t0 be related 3 exposure ¢cncentration, Centrol valuzs fer
Jercentace pra-itglatilion tces in several recent studies in this
tanoratory were 4.3 - 10.8.  Thus, sne caniro) value of 2.4 in the
presant stuCy could be cansicered unusually low 2nc the higher pre-
imslantation 19s$ in ine expcses Groups is not toxicologically
significant. The slignily increased post-implantation loss observed
tha 10 and 50ppm groups is 21so not toxicoiogicaily significent

there were no treatment-related increises in the incidence of intra-
uterine deaths in these two groups.  However, at 250ppm there wa2s 2
marked increase in the incidence of late intra-yterine deaths and in the
proportion cf dams affected thus ingicating an increased post-
implantation loss. The higner pre-implantaticn less and hence the Yower
number of live foetuses odserved in the exnosed griups was refiected in
reduced gravid uterus weichts end total litter w~eignts. There were no
differences Detween the mean live foetal weights ia the 10 and S0com '

groups and the conirdls Sut ine mezn faetal ~eignts in the 25Cppm groud
csnerols. This woula have contriduled 10 the

were markedly lower than
larger reguction in totai 1itser agiznt shserves in tne 25070m 372ud.
Thus, 280ppm of €I caused en incressec sagt-imlantation loss anc

retarcesd foetal 37owin.
ciL/P/6r - 13
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e stigntc Credd o ahiey

Moine L0 L i gtk ewre Cu@ 0

STO.0 and rer o amivic grigtation in the 25Cpom greus. Tre-:
STALNSLICETT, W gutfiCant inireases in tne incicences of 1o-: . tatien
inothe 50 0 s upm Jrugpby g therefore, tnis defect hag no
tonrcolegres’ + gni?icanes.  The associaticn of renal pelv:c S4tation
=30 eip0sere o s8Nppa Lannst be preciucded, but the cefect b¢ 4 :inor
one ang no? <isglive of Leratngenicity,

NC el swe oy gfe.l. sura fdentified in the stucy, Sut - 32490
0f tre res . io minLg Imfents shewed that, cverall, tne~e . . ,
F22U70301C e 50 83 2% ek wN1Ch was Shown by reduced 0SStC  ,, i.p anc
D'y i dlad iz Ing retarded foetal growih obsarves e
Ihe Ineimeied Incidence of skeista
~i alsa Caaistent with a foetztoxic
TEos oshanyes skt grred at SOppm viz. unossifiec ce-.
INC <1 v iiby Ly incidence Of whilh were oL o..5 _.
SP0er @nC ¢ ¢ ciuriugi Leniro) ranges {Tadle 13) anc coulc il Lent 2
siignt foets:.-.. sffecy  The increased incidence of partia Liithec
dn sternedrag v AUppa wey 4130 be indicative of slight ‘e DLy,
4inar cranges «sv1fiogb1in of tne cervical cenira such as - 2s seen
at 110z7 e . wally ryceraible Once treatment ceases anC arc  j.grefore
of mimimal v Liugicyl Iaportance. The incicence of this t, ¢
change At llii: ges In W/ 6480 within the nistorical contro: Caogqe for

a4

\ 19y . PP
this 5! 13) and therefars 3 ot

e {im i
witia BN v

~ LY
nooT H

2
-]

boin tiie Jeboratory (Tab
constgered to s luvicc) y1eally significant. The increese: -iance of
dartially oss i ad dLn bahboar transverse processes at 1Cpcm o -l sean
at S0ppm and v simreforw 4150 without toxicalcgicel signify::

The results of tim stua, veported here are similar 0 these - . ied 2y
Hard:in et al . 74i) who S¢paLEO pregnant female rats to 25Cpr~ 1 tf for
7oncars 4 e o odayn )l oaf gestation. Hardin et al found -, eg
foetal 20Cyme 4 40 aiowahing by skeletal cefects inclucing - ., ¢ac

ossificaticr "Lay 4Vyi Pound & Yow incicence of cardic-vac.
apnarmyl ftree e aut ul 124 foetuses were affactlec wnereas

o
14

goncrmalitiss .ou seen w Une 234 foeluses excosed 0 250:i:-

P TRe . Lt Ta,gly used 1N NG w0 $TUCIES =872 e

o
i

2922¢7 400y - ¢ .va oy il longer expcsure perols (7 moLrs
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Y ot otre Margih et al sty are (2«80 %0 alIount. It N

S "L4"% Je- say
%

uriteely tagt cne cifferent length of o ment [z2ys 1-15 24 gestiaticn
ve days £-18 ¢f geszation) would have influences the incuciion ¢f cargisg
atrermalitiey 2s the sensitive perico ¢f crganogeresis is inclucez 1n

5 th per:ods. it should be borne in ming thai tne incicence of cardia”
atncrmalities in tne Mardin et ol stucy (67324, 1.85%) s low anc

200-250p5m mav Se close to the threshoid for this effect in rats.

The catea from tne oresent Study Ingicate that 2% is not teratogenic 0
r3ty #x20se? during Orjancgenests 3t ccncentrations up o and inclucing
28720, 1t §s, =scwever, foetctixic arc shows mild maternal taxicity

(nsemat0iogi1cel crenges) at 280ccm anc siight foetctoxicity at 5Copm.

Whea cregnant rats were exdosed to 10, 30 anc 250ppm of EE for 6 nours
par dey, on geays 5-15 of gestation, foetstoxicity menifested by low
foeta) weignts, reduced ossification anc an increased incicence cf
intre-uterine ceains was observec in tre 250ppm group. Evicence for
maternal toricity ~2s also observea cnly at 250ppm in the form of
nee~az0logical cnanges. t way conclyces hat 25Cppm of EZ was
foetotoxic dut not teratogenic ang that at 30ppm there was evicence for
s1ight foetatoxicity but there were no toxicologically significant
effects at iCppm.
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