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1 IDENTITY OF THE SUBS TANCE

1.1 Name and other identifiers of the substance

Table 1. Substance identityand information related to molecular and structural formula of
the substance

Name(s) inthe IUPAC nomenclature or other 2-(2-methoxyethoxy)ethanol
international chemical name(s)

Other names (usual name, trade name, abbreviation) |2-(2-methoxyethoxy)ethad-ol, diethylene glycol
monomethyl etheEGME, 3,6-Dioxa-1-heptanol,

Diethylene glycoimethyl etherPiglycol monomethyl
ether, Ethanol, 2,2xybis, monomethyl ether, Ethanol;
(2-methoxyethoxy) (6Cl, 8Cl, 9Cl), Methyl Carbitol,
methyl diglycol ether, Methyl Dioxitol

ISO common name(if available and appropriate)

EC number (if available and appropriate) 2039066

EC name (if available and appropriate) 2-(2-methoxyethoxy)ethanol;

diethylene glycol monomethyl ether

CAS number (if available) 111-77-3

Other identity code (if available) )

Molecular formula C5H1203

Structural formul a

OH
o/

H,c—0

SMILES notation (if available) COCCOCCO
Molecular weight or molecular weight range 120.148 g/mol
Information on optical activity and typical ratio of No optical activity

(stereo) isomers (if applicable and appropriate)

Description of the manufacturing process and identity |Notan UVCB
of the source(for UVCB substances only)

Degree of purity (%) (if relevant for the entry in Annex >99%
VI)

[04.01 -MF-003.01 |
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1.2 Composition of the substance
Table 2: Constituents (nonrconfidential information)
Constituent Concentration range (% | Current CLH in | Current self-
(Name and numerical| w/w minimum and | AnnexVI  Table 3.1 | classification and
identifier) maximum  in multi- | (CLP) labelling (CLP)

constituent substanceps

2-(2- 99-100% Repr. 2 Eye Irrit. 2
methoxyethoxy)ethanol Acute Tox. 4
(DEGME)
EC n0:203-906-6

Table 3: Impurities (non-confidential information) if relevant for the classification of the

substance
Impurity Concentration Current CLH in | Current self- | The impurity
(Name and numerical | range AnnexVI Table | classification and| contributes to the
identifier) (% w/w minimum | 3.1 (CLP) labelling (CLP) classification and
and maximum) labelling

ethanel,2-diol 0-0.5% Acute Tox. 4 Acute Tox. 4 No
ECno: 2034733 STOT RE 2
Water, ECno: 231-791-2 0-0.1% No
2-metyhoxyethanol 0-0.4% Acute Tox. 4 (all Yes
EC na 2037137 routes)

Repr.1B H360FD

Flam. Lig. 3H226
2(2-(2- 0-0.2% Skin irrit. 2, H315 | No
methoxyethoxy)ethoxy)ethang Eye Irrit. 2 H319
EC na 2039621

Table 4: Additives (non-confidential information) if relevant for the classification of the

substance
Additive Function Concentration Current Current self | The additive
(Name and range CLH in | classification and| contributes to
numerical (% w/w | Annex VI labelling (CLP) the classification
identifier) minimum and | Table 3.1 and labelling
maximum) (CLP)

2,6-di-tert-butyl- | Anti-oxidant 0.0050.015% Aquatic  Acute 1| no
p-cresol H400
EC na 204-881-4 Aquatic Chronic 1

H410

Table 5: Other test substanceg¢non-confidential information)

Identification | Purity Impurities and additives | Other information The study(ies) in
of test (identity, %, classification if which  the test
substance available) substance is used

2- unknown unknown Study on  kinetics| (Groeseneken,
ethoxyethanol follows the same Veulemans,

(EGEB metabolic pathway a| Masschelein, & Van
EC. 2038041 DEGME Vlem, 1988)

All information on purity,
1999)

[04.01 -MF-003.01 |
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2 PROPOSED HARMONISED CLASSIFICATION AND L ABELLI NG

2.1 Proposed harmonised classification and labelling according to the CLP criteria

Table 6:
Classification Labelling
International Pictoaram Suool Specific
Index No Chemical EC No | CAS No |Hazard Class| Hazard ISi gnal | Hazard H:zpa?rd Conc. Limits, | Notes
Identification and Category| statement 9 statement M -factors
Code(s) Code(s) word Code(s) statement
Code(s) Code(s)
2-(2-
Current 603107 methoxyethoxy)ethanol GHSO08
Annex VI 00-6 . 2039066 | 111-77-3 Repr. 2 H361d** H361d** -
entry diethylene glycol Wng
monomethyl ether
2-(2-
Dossier methoxyethoxy)ethanol ) GHS08 )
submitters 605’&?’ _ 2039066 | 111-77-3 MOd";yBRepr' Modify H360D L’I'gggg -
proposal diethylene glycol Dgr
monomethyl ether
Resulting 2-(2-
Annex VI
entry if 603107 methoxyethoxy)ethanol GHS08
) 2039066 | 111-77-3 Repr.1B H360D H360D -
agreed by 00-6 diethylene glycol Dar
RAC and monomethyl ether
COM

[04.01 -MF-003.01 ]
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Table 7. Reason for na proposing harmonised classification and status under public

consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Explosives hazard class not assessed in this dossier No
E:]Zrmgzmeu ngtzz?: ggrsuélsu)ding hazard class not assessed in this dossier No
Oxidising gases hazard class not assessed in this dossier No
Gases under pressure hazard class not assessed in this dossier No
Flammable liquids hazard class not assessed in this dossier No
Flammable solids hazard class not assessed in this dossier No
Self-reactive substances hazard class not assessed in this dossier No
Pyrophoric liquids hazard class not assessed in this dossier No
Pyrophoric solids hazard class not assessed in this dossier] No
Self-heating substances hazard class not assessedhis dossier No
Substances which in contact

with water emit flammable | hazard class not assessed in this dossier No
gases

Oxidising liquids hazard class not assessed in this dossier] No
Oxidising solids hazard class not assessed in this dossier] No
Organic peroxides hazard class not assessed in this dossier No
Corrosive to metals hazard class not assessed in this dossier No
Acute toxicity via oral route hazard class not assessed in this dossier No
Acute toxicity via dermal route | hazard class not assesl in this dossier No
’gculitee toxicity  via - inhalation hazard class not assessed in this dossier No
Skin corrosion/irritation hazard class not assessed in this dossier No
?ﬁtr;?ilésn cye damage/ey hazard class not assessed in this dossier No
Respiratory sensitisation hazard class not assessed in this dossier] No
Skin sensitisation hazard class not assessed in this dossier No
Germ cell mutagenicity hazard class not assessed in this dossier] No
Carcinogenicity hazard class not assessed is ttossier No
Reproductive toxicity Repr.1B, H360D Yes
:ﬁgfgﬁgxsi;%?te organ  toxicity hazard class not assessed in this dossier] No
rSe%eeC;ftig 4 teaxrgg;u(r)égan toxicity: hazard class not assessed in this dossier] No
Aspiration hazard hazard class not assessed in this dossier, No
;?;?égﬁ:’:m o the aquatic hazard class not assessed in this dossier] No
Hazardous to the ozone layer | hazard class not assessed in this dossier] No

[04.01 -MF-003.01 |
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3 HISTORY OF THE PREVI OUS CLASSIFICATION A ND LABELLING

The substance was previously discussed and/or agyeth@ TC C&L (Dir. 67/548/EEC)uring meetings in
the period of September 1996 to July 1997 (ECBI/34/96, ECBI/21/97 and ECBI/32/97) based on the
information present in the Risk Assessment Refi@B, 2000) prepared by the Netherlands

4 JUSTIFICATION THAT A CTION IS NEEDED AT COMMUNITY LEVEL

The Health Council of the Netherlands recemtyevaluatedthe reprotoxic potential of DEGME and
concluded that based on the data available, DEGME shoullh$ésfied as RepB. Since this differs

from the current CLP classification, an update is proposed to change the CLP classification of DEGME
to Repr.1B.

Further detail on need of action at Community level

As a result of the Dutch regulation on regittna of compoundgoxic to reproduction that came into
force on April 1, 1995, the Minister of Social Affairs and Employmewgjuestedhe Heéh Council of
the Netherlands to classify compounds toxic to reproduc#on.evaluationof DEGME was first
published in 2003, in a report on diethyleneglycol (mono)alkyleth@tstherlands, 2003vhere the
classification as repraluctive toxicant category 2,T; R61 was proposedn line with Directive
93/21/EEC This proposectlassificaton was more stringent in comparison to the classificatiother TC
C&L (Dir. 67/548/EEC)which was category 3 XrRR63. This classification has been transformed to
Repr. 2 H361d when CLP came into force under the REACH regul&ewauselhe Health Council of
the Netherlandproposed a more stringent classification under the previous directiverethegludaed
the data on repductive effects for DEGME inrespectwith the current CLP criteria. In the resulting
report, published orNovember 21, 201,7The Health Council of thdletherlands concludeagainthat
the European classification, now und€LP as Repr. 2 H361d is not strct enough andshould be
modifiedto Repr.1B, H360D (Netherlands, 2017)Although the dossier submitter was unable to retrieve
the original classification proposal and associated discussiongisi re-evaluation, all information
dating after 1997 can be considered new as the initial evaluayiaghe commissin TC C&L (Dir.
67/548/EEC) was carried out before this d&tetable new informationincludesmore details on the
formationand halflife of the reproductive toxicanmhethoxyethoxyacetic acidiAA) in both rats and
humansafter oral exposuréAasmoe, Mathiesen, & Sager, 1999; Groeseneken et al., 1988; Groeseneken,
Veulemans, Masschelein, & Van Vlem, 1989; Triskelion, 2047 information on the reprotoxic
potency of MAA(ECETOC, 2008)The evaluation by ECETOC included sonmew information dating
after 1997and it seems likely MAA was not consideriadhe original classification proposasthis was
also not the case in the Risk Assessment Report from(F3%R, 1999) which was used as basis for the
original classification proposal.

5 IDENTIFIED USES

DEGME is primarily used as an intermediate or industrial ggsing aid and an additive in aviation

fuels. Previous use in coatings has declined substantially, remaining only in specialist industrial markets
and in professional uses such as specialist printing inks and textile dyes. These uses are small in
volume. The use ohydraulicfluid has alsdeen reportedAs DEGME is relatively notvolatile, human
exposure most likely occurs via the dernzalte.

6 DATA SOURCES

This CLH report is based on a recent report of the tHe@ouncil of the Netherlands) A2-
methoxyé¢hoxy)ethanol (DEGME) Evaluation of the effects on reproductimecommendation for
classificationo, No. 2017/ @dtherland$) 2017pgng @gint dlo v e m

[04.01 -MF-003.01 |
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their report were the registration dossier at the European Chemicals Agency (ECHA) and literature

databaseXTOXLINE, MEDLINE and CAPLUS, up to May 21¥.

Sources as cited in the text and tables are mentioned in the reference list

7 PHYSICOCHEMICAL PROP ERTIES

Table 8: Summary of physicochemical properties

Property

Value

Reference

Comment (e.g. measured or
estimated)

Physical sate at 20°C and
101,3 kPa

Colourless liquid

Melting/freezing point -70 °C
Boiling point 1907 196 °C
Relative density 1.02 kg/dnd
Vapour pressure 00.24 hPa
Surface tension 34.8 mN/m
Water solubility miscible
Flash point 91 °C
Flammability 215 °C
Explosive properties -
Selfignition temperature 215 °C
Oxidising properties -
Granulometry -

Stability in organic solvents

and identity of relevant | -
degradation products

Dissociation constant 15 (pKa)

Viscosity

(Netherlands, 2017)
registrationdossier

Unclear if experimental or
estimated

Selfignition temperature

8 EVALUATION OF PHYSIC AL HAZARDS

Hazard class not assessed in this dossier

[04.01 -MF-003.01 |




CLH REPORT FOR2-(2-METHOXYETHOXY)ETHANOL

9 TOXICOKINETICS
ELIMINATION )

(ABSORPTION,

Table 9: Summary table of taxicokinetic studies

METABOLISM ,

DISTRIBUTION  AND

Method Results Klimisch score | Reference
Remarks
Characterisation ofrinary profile 95% of dosewas recovereth 0- | 1, reliable  with| (Triskelion, 2017)

Sprague Dawleyrats age 910
weeks

4 males/dose group

Oral exposure to500, 1000, 200(¢
mg/kg bw DEGME(purity: 99.8%)
by gavage

Non-guideline, GLP

48 h urinemostly as
metabolitesThe majority of the
excreted parent and its
metabolites was excreted withir
the 024 h time interval<5%
was excreted as the parent
DEGME, +90%was excreted
asthe main metabolite
Methoxydhoxyacetic
acid (MEAA) and = 1% was
excreted as methoxyacetic aq
(MAA), the known reprotoxic
metabolite

restriction key study

Dermal uptake in vitro human
abdominal whole skin fominal
epiderms) model

DEGME (purity 98%9
Nonguideline,non-GLP

Readily absorbed through tH
skin, 0.21 + 0.16 mg/cfth

2, reliable  with

restriction

(Dugard, Walke
Mawdsley,
Scott, 1984)

&

r!

Dermal uptakein vitro rat skin
model.

DEGME (purity unknown) in JeB
fuel.

Non-guideline, GLP unknown

0.05 + 0.02 mg/cath, but
concentration in jet fuel rathe
small (0.08%).

3, supporting study

(McDougal,

Pollard, Weisman

Garrett, & Miller
2000)

Toxicology review of Glycol Etherg

Two main oxidative pathwayd
either via ADH or microsoma
CYP mixed function oxidas
(MFO, O-demethylation orO-
dealkylation).

4, review glycol
ethersas a group

(ECETOC, 2005)

Wistar Ratsage unknown Wistar rats apeared to have { 2, reliable with| (Groeseneken ¢
5 males/dose group smaller metabolic clearance (] restriction al., 1988)

Oral exposure td0.5, 1, 5, 10, 50| vs 30%), but higher overa

100 mg/kg bw ethylene glycol | excretion (body clearance, 80

monoethylether (EGEE) by gavagqd 13 ml/kg) in comparison t

Purity unknown. humans. Half-life of EAA was

Non guidelinenon-GLP calculated to be 7.2Hbased on

urinary excretion.

7 healthy male volunteers Retention of EGME high (almog 2, reliable  with| (Groeseneken &
Inhalation exposure to 16 mgin all EGME entered the blood froi restriction al., 1989)

EGME (purity unknown) for 4x
50min (4h with 10min breaks
corresponding to a dose of 0.
mg/kg bw.

MeasurementsEGME and MAA
from exhaled air every 10mi
during exposureand urine sample
taken before exposure + every hq
during exposure + every day least

twice after exposure af 212h

alveolar spaceHalf-life of MAA
was 77.1h +/ 9.5h based on
urinary excretion.

[04.01 -MF-003.01 |
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Method Results Klimisch score | Reference
Remarks

intervals)for 5 days

9 SD rats (12 in control group) we| Rapid metabolism of -Enethoxy| 2,  reliable  with| (Moss et al., 1985)
given 250 mg/kg W 2-methoxy| ethanol (2 0.6h to | restriction
14C ethanol (purity 98%) dissolvg predominantly MAA and to lesse
in corn oil via ip. extend methoxyacetylglycing
Three animals were placed | Clearancehalf-life of MAA from

metabolism cages for urin{ plasma was estimated to be 14
collection. The remaining six wer +/- 2.3 h based on clearance

used for tail vein blood sampling-(3 the radioactive labelle
4x <0.5ml in total inup to48h). 3 | substance At 250 mg/kg bw,
animals were killed after 24| tubular lesions and primary
instead of 48 to examine testd spermatocyte degeneration al
seminal vesicles, prostate and livi necrosis was seerRretreatment
Non-guideline, norGLP. with pyrazole inhibited
metabolism to MAA and
protected against the toxic effec

Groups of ten female and ma Clearance half-lives of MAA | 2, reliable  with| (Aasmoe et al.
Wistar rats were given 100 mg/k| from plasmawere 16.6h- 20.6h | restriction 1999)

bw MAA (purity >97%) or EAA| in female rats and 12.8h13.6h
(purity >98%) via an i.v. bolug in male rats.Based on urinary
administration. Blood samples (tg clearance the halflives were
vein, max 0.25ml) were taken aft{ 21.8h and 21.4h respectively
2,5, 7,10, 24 3048 andd 72h.| females and males No sex
Urine samples were collected a2(| difference found based ohalf-
2-5, 57, 710, 1024, 2430, 3048 | lives estimated from uring
and 4872h. Non guideline, non| samplesThe percentage of ren
GLP clearance was low1g - 25%)
considered to indicate metabo
clearance. EAA clearance was
faster (T, was 5.7H 13.11H.

9.1 Summary and overall relevance of the povided toxicokinetic information on the
proposed classification(s)

Absorption

Oral. In an assessment of the urinary profile in Sprague Dawley rats, 95% of the oral administered doses
(500, 1000, 2000 mg/kg bw) was recovered in 48h, of which the majaaiyre@covered in 24T riskelion,
2017)

Inhalation.No informaton is available on thmhalatory uptake of DEGME

Dermal Dugard et al(1984) measured the dermal penetration of DEGME through-$egadratechuman
epidernal membranes. They reported a flux of 0.21 mdferfrom the pure chemical. This is aboutides
higher than the fluxn rat skin measured for DEGME in j8tfuel (McDougal et al., 2000)However, the
concentration of DEGME in je& fuel (0.08%) is many fold smallendthe study with rat skin containech
additional skin layer in the form @bme dermishatmayhavereduce the flux (McDougal et al., 2000)

Metabolism& Excretion

[04.01 -MF-003.01 |
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Data on the group of glycol ethers indicate that two main mathvof metabolism exist, one involving
alcohol dehydrogenase and one involving microsomal P450 mixed function oxi(BE@&TOC, 2005)The

first pathway results in alkoxy acetic acids, whereas the second results in the formation of carbon dioxide via
ethylene glycbor propylene glycolThe proposed metabolic pathway of diethylene glycol rredkgl ethers
(alkoxy-ethoxy-ethanols)and diethylene glycol ealkyl ether§is illustrated in figurel (ECETOC, 2005)

Alkoxyacetic acid

T

A Alkoxyethanol
|
I
I

Ethylene glycol
R-O-CH,~CH,~O—CH,~CH,~O-R’
Diethylene glycol dialkylether

R-O-CH,~CH,-O-CH,~CH,-OH

Alkoxyethoxyethanol

Dehydrogenase
O
R-O-CH,~CH,-O-CH,-C-OH
Alkoxyethoxy acetic acid

Figure 1. Proposed metabolic pathway for alkoxyethoxyethdBQIETOC, 205)

An excretion and metabolism study was conducted with DEGME where Male Sipagley rats were
administered a single dose of 500, 1000 or 2000 mg/kg bw by gavagewdsrsampled during the periods
0-24h and 2#48h. Analysis was done using liquidromatographytandem mass spectrometry (MS).
The following metabolites were detected:

Table10. Recoveryof DEGMEin urine (%of dosed in themetabolism study byriskelion (2017)

Dose 500 mg/kg 1000 mg/kg 2000 mg/kg
% (sd) % (sd) % (sd)

Methoxyethoxyacetic 87.2-94.5 90.9 (8.5) 87.2 (4.5)

acid (MEAA) (7.5)

Methoxyacetic acid 0.81 1.4 (0.1) 1.1 (0.1) 0.8 (0.1)

(MAA)
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Diethylene glycol 1.67 2.4 (0.4) 2.3(0.8) 2.2 (0.4)
(DEG)

DEGME-Glucoronide 1.0 (0.1) 0.8 (0.1) 0.7 (0.1)
DEGME 3.41 4.9 (0.4) 3.6 (0.7) 4.9 (0.7)

2-Methoxyethanol was not dstted. In additionPEGME-sulfate, HEAA and2 unidentified metabolites
were detectedater y | ow p er c Ehe total geeosery faGgedfro 956)7% to 103.2% within 48
hours. Based on the detected metabolites and the general knowledge on thésmetditybycol ethers the
following metabolisnscheme is proposed:

HO OH O OH
wow -~ wo/w_‘/

O g ——
DEGME

|

0
T

2-methoxyethanol

'
"’O\J\GH

methoxyacetic acid

sulfate conjugate

Figure 2. Proposeghetabolic pativay of DEGME (Triskelion, 2017).
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The metabolite -Methoxyacetic acid belongs to the group of alkoxyacetic acids, which are reported to be
eliminated slavly and also more slowly in humans as compared to rodBE@ETOC, 2005)In the recent
metabolism study of DEGME byriskelion (2017) the ratio of MAA found between 24h/48h clearance was
smaller in comparison to the other metabolites, indicating slower cleamars®ther studyGGroeseneken et

al. (1989)reported théhalf-life of MAA in seven healthy male volunteers to be 77 hdaarsed on urinary
excretion after exposure to EGMm&hich is considerably longer comparedS3Db rats (19.7H based on
plasma concentrations after expostoeME (Moss et al., 1985pr male/femaleWistar rats(13.2h/18.6h
respectively)based on plasma and urinary excretion after exposure to #@&moe et al., 1999 he
urinary half-life of EAA, a similar substance as MAA produced via the same metabolic pathway from
EGEE, was estimated to be [ia Wistar ratsand 42hin humansy Groeseneken et al. (1988) between
5.7/13.1hin males/femaleby Aasmoe et al(1999) These studieslustrate therelatively slowclearanceof

the toxic alkoxyacetic acid metaboliteés comparison to the other metabolites from DEGME and close
analogues. Additionally the clearance in humans dsvet than in rats which suggettere is ahigher
internal human concentration aagbossible highgootencyin humans as comparedrmdents.

Conclusion

DEGME appears to be readigbsorbedhrough the skin, with an estimated absorption rate of-0.25
mg/cni/h. A metabolism study in mtshowed that orally administered DEGMErésdily absorbed and
primarily metabolised to and excreted via the urine as MEAA, and to a limited extent as MAA and DEG.
The toxic metabolitdlAA is eliminated more slowly in comparison to other metabolites badlearance is

also likely more slowly in humares comparetb rats.

10 EVALUATION OF HEALTH HAZARDS

10.1 Acute toxicity
Hazard class not assessed in this dossier

10.2 Skin corrosion/irritation

Hazard class not assessed in this dossier

10.3 Serious eye damage/eye irritatin

Hazard class not assessed in this dossier

10.4 Respiratory sensitisation
Hazard class not assessed in this dossier

10.5 Skin sensitisation

Hazard class not assessed in this dossier

10.6 Germ cell mutagenicity
Hazard class not assessed in this dossier

10.7 Carcinogenicity
Hazard class not assessed in this dossier
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10.8 Reproductive toxicity

10.8.1

Adverse effects on sexual function and fertility

Table 11 Summary table of animal studies relevant for toxicity on sexual function and

fertility

Method

Results

Klimisch score,
Remarks

Referene

Fischer ratsage: 68 weeks
10/sex/dose group

Exposure by inhalation of0,
150, 500, 1080 mg/fDEGME
(purity >99.5%)for 6 hours pe
day, 5 days/week for 13 weeks
Non guideline GLP unknown

No effects on reproductive orgal
seen in gross pathologicaland
histopathological examinatid
(including testis, epididymis, semin
vesicle, prostate, coagulation gla
ovary, ovduct, uterus, cervix an
vagina.No general toxicity.

2, reliable
restriction.

with

(Miller,
Eisenbrandt,
Gushow, & Weiss,
1985)

SpragueDawley  Rats
unknown.

50 males/dese group
Orally exposire to 613 mg/kg
bw/day DEGME (purity 99.5%
by gavages-21 days.

At 2-day intervals starting 4§
day 3, 5 rats were sacrificed @
testis histopathologicdy
examined

Non-guideline, norGLP

age|

No gross or microscopic abnormaliti
of the testes were detected, no gen
toxicity.

2, reliable
restriction.

with

(Cheever et al.,
1988)

Wistar Rats, age unknown

4-8 males/dose group

Oral exposureto 0 and 200
mg/kg bw/dayDEGME (purity
>98%)for 1, 2, 5 and 20 days.
Non-guideline, norGLP

At 2000 mg/kgthe animals had lowe
body weight compared to contrg
animals (+ -10% at day R), lower
relative thymus weigh{day 5:-37%
and day 20:40%), lower relative liver
weight (day 5: -9%, day 20:-10%)
andlower relative testis weighfday 5
-16%,day 20: -19%). All noted
decreses were statistically
significantly different from contro
Determination of macroscopic a
microscopic effects on the testis wg
not reported.

2, reliable
restriction.

with

(Kawamoto et al.,
1990)

Wistar Rats, ag unknown

4-8 males/dose group

Oral exposureto 0, 500, 100
and 2000 mg/kg bw/da
DEGME (purity >98%) by
gavage for 20 days.
Non-guideline, norGLP

Statistically significant edudion of
body weight and relative testis weig
after >5 days at 2000 mg/kgviday.

2, reliable
restriction.

with

(Kawamoto et al.,
1990)

Hartley Guinea pigs, ages-8
weeks

6 males/dose group

Dermal exposureto 0, 40, 200
and 1000 m/kg bw/day
DEGME for 6 hours/day, &
days/week for 90 days.
Non-guideline, norGLP

No effects seen on examin
reproductive organs including t
testis. Spleen weight decreased
>200 mg/kg bw/day and mild fat
change in livers in all treated animal

2, reliable
restriction.

with

(Hobson,
D'Addario, Bruner
& Uddin, 1986)

Albino COBS, CD, BRrats age

All  mentioned changes we

2, reliable

with

(Krasavage &
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Method Results Klimisch score, Referene
Remarks
unknown statistically significant: restriction Vlaovic, 1982)

10 males/dose group

Oral exposurgo 0, 900, 1800
3600 mg/kg bw/day DEME by
gavage for 6 weeks
days/week). At 3600 mg/kg bw/day, body, absoly
Similar to OECD 407, but nq spleen and brain weightere reduce
all endpoints examinedonger| whilerelative kidney weight was
time period and males only increased and thelative testis weigh
NonGLP, but well reported. | was reduced

At 1800 mg/kg bw/day,therelative
testisweightwas increased.

At 1800 and 3600 mg/kg bw/dd
there was arincreased heart weig
and reduced absolute liver weight.

10.8.2 Summary and overall relevance of theanimal studieson adverse effects on sexual
function and fertility

No mating studies are available, but a number ofgwidelinerepeated dose toxicity studies are. These are
summarized in Table 11 astiortlydescribed below.

Male and female Fischer rats (10/sex/group) werecbmbnically exposedyy inhalation to DEGME vapour

at concentrations of 0, 150, 500 or 1,88§/nT (0, 30, 100r 216 ppm) 6 hours pelay,5 days/week, for 13
weeks(Miller et al., 1985) Following exposure, all animals were weighed, sacrificed and subjected to a
complete gross pathological and histopathological examination, including testis, epididymiisal sem
vesicles, prostate, coagulating glaodary,oviduct, uterus, cervix and vagina. No exposure related mortality
occurred during the course of tlsudy. Furthermore, no apparent differences in body weights and in
absolute and relative organ weightsrevebserved between control and treated groups of anieatésfects

of the treatment were seenhaematologyc¢linical chemistry analyses, urinalyses and the gross pathological
and histopathological examinations.

In a study byCheever et al. (1988male Spragu®awley rats were treated daily with oral doses of 5.1
mmol/kg bw DEGME 613 mg/kg bw) for up to 20 daySlo early deaths or overt sig of toxicity were
observed. Selected animals (5 rats per time point) were killedday 2ntervals on days 3 through 21.
Following gross and histopathological examination, it was concluded that no degenerative changes were
observed in the testes of amfythe treated animals when compared to controls.

In a time course study, male Wistar rats3(group) were daily administered oral doses of 2,000 mg/kg
bw/day DEGME by gavage for 1, 2, 5 and 20 d@¢awamoto et al., 1990\fter sacrifice, the weights of

the liver, kidney, spleen, thymus, heart, lung and testis were determined. After one day, the relative thymus
weight was decrease27%) whereas the relate kidney weight was increased after 2 dgy5%).
Decreases in relative weights of the lig®%), spleen(-26%), thymus(-37%) and testis(-16%) were
reported after 5 days of dosing. The decrease in thyEad96) and testis weight$-19%) was more
pronaunced after 20 days of treatmeBetermination of macroscopic and microscopic effects on the testis
were not reported.

In an accompanying dosesponse study with oral doses of 0, 80000 and 2,000 mg/kg bw/day-(4
8/group) during 20 days, the weightsthe testis and the thymus only were reporfisdwamoto et al.,

1990) DEGME was shown to reduce body weight gain at 2,000 mg/kg bw/day compared to tlé contr
group from day 10 onwards. No effect on testis weight was observed at doses of 500 and 1,000 mg/kg, but at
2,000 mg/kg the testis weight was reduced relative to the body weight. The relative thymus weight was
decreased at 1,000 and 2,000 mdigday.
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In a repeated doSBEGME toxicity study, male rats (10/group) were administede®00, 1,800 or 3,600

mg/kg bw/day by gavage for 6 weeldsrasavage & Vlaovic, 1982)Signs of systemic toxicity, appearance

and behaviour were monitored. After sfice, haematology, clinical chemistry, gross pathology and
histopathology were performed. At the highest dose, the relative testis weight was decreased and atrophy,
accompanied by evidence of degenerated spermatozoa epitlidymisand hypospermia, washserved in

50% of the rats. At this dose, clear signs of systemic toxicity were reported.

In a subchronical studypy Hobson et al. (1986)male Hartley guinea pigs (n=6) were dermally (occlusive)
exposed to DEGME at doses of 0, 40, 200 and 1,000 mg/kg bw/day during 90 days (5 days/week, 6
hour/day).Average body weight of exposed animals decreased in arelesed manner, but it was not
statistically significantly different from control animalst the medium and high doses, the spleen weights
(both relative and absolute) were decreased. At the highest dose level, an increase in serum lactate
dehydrogenase (LDH) was observed. A mild change in liver fat was observed in all test treatment groups but
not in the controlsDEGME exposure did not result in testicular lesions, nor were Wwedyht and the

relative and absolute weights of the testes, seminal vesicles and afietitsl.

10.8.3 Human data
No studies are available regarding the effects of DE@WIBuman fertility.

10.8.4 Other relevant data

A limited amount of DEGME is metabolised to MAA, which is classified for effects on fertility (Far.
1B).

10.8.5 Short summary and overall relevance of the provided information on dverse effects
on sexual function ar fertility

Effects on reproductive organs were investigated in four studies with rats (three with males only), and in one
study with male guinea pigs. Neffects were found in the rat study Mijller et al. (1985) in which rats

(both malesand females) were exposed via inhalation up to 1,080 #igfm.3 weeksln anotherstudy,oral
exposure to 613 mg/kg bw/day up to 20 days did not lead to effects on the rgiGhstger et al., 1983n

a rat study reported gawamoto et al. (1990decreases in relative weights of the testesevonly seen at

the highest dose level of 2,000 mg/kg bw/day forda@s.At this dose, relative body weight gain, relative
thymus weight and relative liver weight were reduced. In a rat dtyd¢rasavage and Vlaovic (19822
reducel testis weight, testicular atrophy and sperm abnormalities were noted at 3,600wiglég At this

dose, body weight was decreased, relative kidney and heart weightiseveasedind absolute spleen, liver
and brain weights were reduced. Guinea pigsewexposed dermally to up to 1,000 mgdkgday,but this

did not result in effects on the tes{ékbson et al., 1986)

Notably, a metabolism study with DEGME shows that limited amountsneéthoxyaetic acidis formed in

rats (Triskelion, 2017) 2-methoxyacetic acid hasebn reported to cause testicular damage in rats and mice
(at single oral or i.p. doses &18mg/kg and higher), and to reduce fertility in mice (at doses of 140 mg/kg
bw/day and higherand is therefore classified for effects on fertil{fgepr. Cat. 1B) (ECETOC, 205).
Becausefertility was affectedevenat the lowest tested concentrations, NOAEL could bedetermined
(ECETOC, 2005)

No further studies are available on possible effects on fertility by DEGME. Taken together, it can be
concluded that DEGME may have an effenttestes weight and sperm in rats at oral doses 1,800 mg/kg/d
andhigher.In the other studies, the applied doses of 1,000 mg/kg bw/ddpweddid not affect the testes.
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10.8.6  Comparison with the CLP criteria

In rats, male animals showed reduced testigyhte (from 1,800 mg/kg bislay and upwards), testicular
atrophy and degenerated spermatozoa (at 3,600 mg/kday)ywThese effects were accompanied by a
reduction in bodyweight and organ weightée effects on testis weight at these levels arecoosideed
relevant, sincdt can be a secondary effect due to general toxicity. No data are available on functional
reproduction parameters.

The metabolism study with DEGME shows that limited amountsroéthoxyacetic acid is formed in rats.
2-Methoxyacetic ad has been reported to cause testicular damage in rats and mice (at single oral or i.p.
doses of 118 mg/kg and higher), and to reduce fertility in mice (at dbé4&® ang/kg bw/day and higher)

and is therefore classified for effects on fertility (Reprt.@#). No NOAEL or critical dose levelgor

effects on fertilityin animalshas been establishédr MAA, because effects weadreadyobserved at the
lowest administered doseblowever, as only a limited amount of MAA is formédround 1%) it is
uncertén whethersufficient MAA is formed at dose levels of DEGME relevant for clasaifon 1% of
1000mg/kg bw/day DEGME would result iexposure t@approximately 10 mg/kg bw/daylAA , which is

similar to the loweseffectivedose of 8 mg/kg bw/dayAA after repeated dosingy hamstersHowever this

study is norstandard and it assessed fertility by determining the fertilisation capacity of the spernvatozoa
vitro after extraction from the animalblo other effects oMAA were determined at or below 10 mg/kg
bw/day. It therefore remains uncertain whetb&GME is capable of causing effects on fertility in humans

at dose levels relevant for classification

One of the impurities in substance compositions of DEGME-nsethoxyethanol. -Methoxyethanol is
classifed as Repr. 1b for fertility and development. In a mixture, a substance has to be classified when the
concentration of the reproductive toxicant is above 0.3%. The presence of thidyithpsra range between
0-0.4%.1t is unclear when and how often tbencentration of 2nethoxyethanol is above 0.3%herefore, it

is considered not relevant for classification of DEGME itself. The substance should rather be classified based
on the concentration of@ethoxyethanol in the batch produced.

In view of the absnce of human data and relevant data on functional fertility in animals, a lack of
appropriate data precludes theessment of effect on fertility and therefore classification is not warranted.

10.8.7 Developmental effects

Table 122 Summary table of animal studies on adverse effects odevelopment

Method Results Klimisch score, Reference
Remarks

SpragueDawley rats, ag{Gestational body weight was reduq 2, reliable with restriction| (Hardin, Goad

unknown and 2/9 dams died in the highest dg & Burg, 1986)

9 females/group group. At 3345 and 5175 mg/kyv/day,

Oral exposurdo 0, 1000, 1495 litter size reduced to 0 and 10
2235, 3345, 5175 mg/kg bw/dq respectively vs 91.2% in the control.
DEGME (purity unknowr) by| 2235 and 3345 migg bw/day foetal

gavage on GD26. weight was decreased. Total numbe

Sacrificeon GD 21. skeletal  variations, visceral a

Dose finding study. cardiovascular  malformations  w|

Non-guideling nonGLP increased at 2235 mg/kg bw/day.

SpragueDawley rats, ag{At 2165 mg/kg bw/day decreas|2, reliable with restriction (Hardin et al.,
unknown maternal weight, decreased live birf Method shares son 1986)
12-13 females/group per litter (60.5% vs 90.7% in th similarity with OECD TG

Oral exposureto 0, 720, 2164 control), reduced foetal weight, skeleg 414. Deviations includ
mg/kg bwday DEGME (purity| variations (ribs)yisceral cardiovasculg slightly fewer animals
unknown by gavage on GD7 malformations, several variatio| than recommendg
16. Sacrifice on GD 20. including reduced ossification dosing started on GD
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Method Results Klimisch score, Reference
Remarks

Non-guideline, norGLP various skeletal parts and urind not 5 Rats shipped fror|

variations. At 720 mg/kg bw/dajCRL on day 4 afte

skeletal variations (ribsyand reduce( gestation, received on d

ossification of the appendicular skele{ GD5 and dos# on GD7

and dilated real pelvis.
Dose finding study Maternal body weight gain was redud 2, reliable wih restriction] (Yamano,
Wistar Rats>3 months old at 62000 mg/ kg Method shares son Noda,
4-6 females/dose group mg/kg bw/day reduced fod similarity with OECD TG  Shimizu,
Oral exposureto 0, 125, 250 consumption by maternal anima 414. Deviations includ¢ Morita, &
500, 1000, 2000, 3000 and 40 There was a dosdependent decrease|fewer  animals  tha|] Nagahama,
mg/kg bw/day DEGME (purity number of live foetuses. No liy recommended, dosir 1993)
99%) by gavage on GD17. foetuses at 3000 and 4000 mg| started on GD7, not 5.
Rats sacrificed at GD20. bw/day.
Non-guideline,nonGLP
Teratology study Parental toxicity: At 1800 mg/kg 2, reliable with restriction (Yamano et
Wistar Rats>3 months old bw/day decreaseshaternal body weigh Method shares sonl al., 1993)
14 females/dosgroup gain, food consmption and thymu| similarity with OECD TG
Oral exposur¢o 0, 200, 600 an| weight. Foetal toxicity: decrease |414. Deviations includ
1800 mg/kg bw/day DEGMI| foetal body weight at 600 and 18|slightly fewer animalg
(purity 99%) by gavage q mg/kg bw/day. At 1800 mg/kg bw/dal than recommende
GD7-17. external malformations, viscen dosing started on GD
Rats sacrificed at GD20. malformations of the cardiovascul not5.
Non-guideline,nonGLP system, increased skedétvariations. Af

600 mg/kg bw/day: variations

ossification of sternebrae and vertebr;
Postnatal study. Prolonged gestational period & 2, reliable with restriction (Yamano et
Wistar Rats>3 monthsold reduced number of live pups at 1§ al., 1993)
8 females/dose group mg/kg bw/day. Reduced vidldy of
Oral exposur¢o 0, 200, 600 an| pups at 600 and 1800 mg/kg bw/day.
1800 mg/kg bw/day DEGM
(purity 99%) by gavage ¢
GD7-17.
Rats sacrificed at
postpartum
Non-guideine, nonGLP
Postnatal developmentste Non-statistical significant reduction i| 2, reliable with restriction| (Doe, 1984)
Alpk/AP (Wistar derived) ratq survival at PND5.
11-13 weeks old
15 females/dose group
Subcutaneouslyexposed to Q
255, 510, 1020ml/kg bw/day
DEGME (purity unknowrn on
GD6-20. Pups examined (
PND2 and 5 no grosg
histopathology performed.
Non-guideline, norGLP
CD-1 mice 6-8 weeks At 4000 mg/kg bw/days5/50 maternal 2, reliable with restriction  (Schuler,
50 females/group animalsdied Hardin, &
Oral exposed to 0, 4000 mg/K : . Niemeier,
bw/daprEGME (purity 99%/0 Reduced percentage of viable litt 1084)

by gavage for 8 days starting
GD7.
Non-guideline, norGLP

(litters with one or more livdorn
pups/number of pregnant survivor
Reduced number of live pups per lit
(3 vs 10 in the control), and pup sival
over days 13 postpartum (31% \
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Method Results Klimisch score, Reference
Remarks

100% in the control group).

New Zealand Whé& Rabbits| At 750 mg/kg bw/day 2/25 died a2, reliable with restriction (Scortichini,
age not specified 1/25 at 50 mg/kg bw/day. Method shares son| JohnGreene,
25 females/dose group similarity with OECD TG| Quast, & Rao
Dermal exposure to 0, 50, 25 At _f_>2?'0 m?/kt% br\]AMa}g/i, bdelayed 414, Deviations include 1986)
750 mg/kg bw/day DEGME ossification 0 € hyol one a dosing ended on GD1
(purity 99.2%) on GD4L8. cervical spur of the vertebrae not until caesared
Foetuses examined on GD29 | At 750 mg/kg bw/day, decreased wei{ section.

Non-guideline, norGLP gain at GD911 and haematologic
changes in parental anima|
developmental variations (mild forelin
flexure, slight to moderate dilationf
renal pelvis, retrocaval ureter, cervi
spurs and delayed ossification
sternebrae.

10.8.8 Summary and overall relevance of the providedanimal studieson adverse effects on
development

The developmental effects of DEGME on pregnant Spratawley rats (Crl:CD (SDBR) were studied by

Hardin et al. (1986)Time-mated females were ged by gavage with DEGME in distilled water on
gestationatlays 716. Doses of 0, 1,000, 1,495, 2,235, 3,345, and 5,175 mg/kg bw/day were used in a
preliminary dosdinding study with nine ratsgy group Maternal weight was reduced in the highest dose
group on days 16 and 21, and at 3,345 mg/kg bw/day on day 21. Extra gestational weight gain was reduced
at the highest dose and two rats in this group died. Food consumption in the two highest dose groups was
reduced during the first 5 days of exposureerewere no live litters (0/5) in pregnant surviving animals at

the highest dose, and only 3 live litters/9 pregnancies at 3,345 mg/kg bw/day. The percentage of live foetuses
declined with increasing dose, and was reduced statistically significantly compates control group at

3,345 mg/kg bw/day. Similarly, foetal body weight consistently fell with increasing dose. An increased
incidence of skeletal variations included rudimentary cervicavary/fused ribs at 2,235 mg/kg bw/day.
Skeletal ossification weadelayed at 1,495 mg/kg bw/day and higher doses. The number of cardiovascular
malformations was increased at 2,235 mg/kg bw/day.

Subsequently, pregnant rats were similarly dosed with 0, 720, or 2,165 lowgkkay (1213 rats per group).
Maternal food consmption was reduced in the first 5 days of dosing and gross maternal weight was reduced
on day 21 (93% of control) at 2,165 mg/kgv/day. However, extra gestational weight gain was not
influenced by DEGME treatment. Foetal body weights and the numbeedfrplantations were reduced

2,165 mg/kg bw/day and two of 23 litters were completely resorhikdtatose. There was no gross evidence

of foetotoxicity at 720 mg/kdpw/day. Skeletal variations included rudimentary cervical ribs and bilateral
wavy/ fused ribs, with the numbers of both of these being increased at 2,165 bwgday. At 720 mg/kg
bw/day,the incidence of combined rib variations was elevated. Retarded ossification was apparent in litters
receiving the higher dose, and less markedly bllitsgtistically significantly delayed ossification was also
present in the 72fhg/kg bw/day dose group. Visceral malformations were predominantly seen in the
cardiovascular system, and were statistically significantly increased at 2,165 mg/kg bw/day. On
malformation of the heart was reported at 720 mg/kg bwidaye details about the studies Hardin et al.

(1986) including tables with results can be found in ANNEX | (13.1.1).

In a dosefinding study byYamano et al. (1993)Wistar rats were exposed by ggeato daily doses of O,
125, 250, 500, 1,000, 2,000, 3,000 &@nd00 mg/kg bw/day DEGMES The nonpregnant rats (5 rats/group)
were treated forll consecutive days and pregnant rats/group) on day¥-17 of gestation. The nen

pregnant rats showed aadease in body weight gain and food consumption at doses above 3,000 mg/kg
[04.01 -MF-003.01 ]
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bw/day. Haematological measurements in the-pr@gnant rats revealed decreased white and red blood cell
counts, haemoglobin concentrations and haematocrit levels in a dose dépeagdnom 1,000 mg/kg
bw/dayupward. There were no signs of hepatotoxicity, but at the highest dose, relative kidney weight and
plasma blood urea nitrogen levels were slightly increased, indicating weak nephrotoxicity. Furthermore,
dosedependent decreasdn weights of pituitary glands and thymus were obsertedoregnant rats,
maternal body weight gain and food consumption were decreased above dose levels of 2,000 and 3,000
mg/kg bw/day, respectivelyrhe number and body weight of live foetuses decrbase dosedependent

way, with no live foetuses being seen at 3,000 and 4,000 mg/kg bw/day (total resorption of litters). Acidic
urine was measurable at all doses.

Following this dosdinding study,female Wistar rats (14/group) were administered DEGMg&ed of 0, 200,

600 and 1,800 mg/kg bw/day by gavage from days 7 through 17 of gestation. On day 20 of gistagion,
were sacrificed. At 600 mg/kg, dams were not affected, but foetal body weights were decreased, and the
incidence of foetuses with variatis was increased. Among these variations, the incidence of thymic
remnants in the neck was statistically significantly increased. At 1,800 mg/kg, maternal body weight gain,
food consumption and maternal thymweight were decreased, and visceral malfolongt of the
cardiovascular system were observed in 28% of the foetuses. External malformations (mostly anasarca and
anury) were observed in 14% of the foetuses at 1,800 nigvkday,but not at lower doses. Dilated renal

pelvis was noted in 53% of the foses at the highest dose. The degree of ossification was considerably
affected at 600 and 1800 mg/kgv/day.In thesame experimentight damsper groupwere administered

dosesf 0, 200,600 and 1,800 mg DEGME/kg bw/day by gavage from days 7 throughdestation. The
duration of gestation was determined and litters were examined immediately after delivery (for litter size,
stillborn and live born, sex and external anomalies). On day 4 after birth, culling was performed to leave
eight pups pelitter. Pups were nursed by their own mothers for 21 days and thereupon, pups and dams were
sacrificed. In the highest dose group, the duration of gestatiopnatasmgedby approximatelyl.7 days and

the number of pups was decreased. The viability of the nesowatemarkedly affected by the treatment with
DEGME and the numbers of live pups on day 4 after birth divided by the numbers of live born pups were
92/100, 95/101, 58/93, and 2/37 for doses of 0, 200, 600 and 1,800 mg/kg, respectively. According to the
authors, viability was only statistically significantly reduced at the highest iy weight gain of pups

during 21 days after birth was unaffected at 200 mg/kg bw/day, but slightly decreased at a dose of 600 mg/kg
bw/day in each sexXNo statistically sigificant effects of DEGME on the pups were found in the skeletal
observations on day 21 postnatal eitiMore details about the studies ¥amano et al. (1993)ncluding

tables and figures presenting the data,lmafound in ANNEX | (13.1.2).

The effect of DEGME on foetal development when administered subcutaneously was investigated by
(1984) Pregnant Alpk/AP (Wistarderived) rats were injected subcutaneously with 380, or 1,000 pul/kg
bw/day DEGME (255, 510 or 1,020 mg/kg bw/day) or a control solution, on days 6 to 20 of geRat#on.
were allowed to litter and the offsprimgis weighed and the number of dead and live pups recorded on days
1 and 4 postpartum. Noaternal toxicity was observed and little or no effect on the development of the pups
at 250 ul/kg and 500 pl/kg. There was a slight, but not statistically significant decrease in survival of the
offspringof the rats treated with 1,000 pl/kg. No gross phigy or histopathology on the offspring was
performed.More details about the studies Mamano et al. (1993)including tables with results can be
found in ANNEX | (13.1.2).

Schuler et al. (1984xstudied the effect of DEGME given by gavage during organogenesis in mic& (CD
mice, n=50) in an in vivo screening teBEGME was given at 0 or 4,000 mg/kg bw in distd water
(determined to be the L) once daily for 8 consecutive days starting on gestational dagriales were

allowed to deliver litters, and the number of Hvern pups, their birth weight, growth and survival up® 2

days of age were recordeit this dose, 5/50 mice died. The percentage of viable litters was reduced to 16%
(versus 97% in the control group). Furthermore, DEGME treatment was found to reduce the number of live
pups per litter (3 versus 10 in the control group) and pup survivaldays 1 to 3 postpartum (31% versus
100% survival in the control group). Pup birth weight was reduced to 88% of that of the controls and pup
weight gain over days-3 was increased to 120% of that of the controls (not statistically significant).
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Based onthe results of a dose range finding study, female New ZeaMmite rabbits (25/group) were
dermally (occlusive) exposei undilutedDEGME at doses of 0, 50, 250, and 750 mg/kg bw/day from
gestational days 6 to I&cortichini et al., 1986Y0n gesttonal day 29 caesareasection was performed,
followed by examination of the foetuses for external, visceral, and skeletal alterations. In the highest dose
group, maternal toxicity was observed, characterized by decreased weight gain (during pregnéric) da

and slighthematologicchanges (i.e. decrease in red blood cells and packed cell volume values). Two of the
25 animals in the highest dose group died. At 250 and 50 mg/kg bw/day, no clinical signs of treatment
related maternal toxicity were obsetdveAn increase in embryonic resorptions was noted at 750 mg/kg
bw/day (not statistically significant). Foetal body weights were slightly lower in both the 250 and 750 mg/kg
bw/day dose groups than in the controls. An increased prevalence of developmeatiaing was observed

in foetuses in the two highest dose groufisese foetal alterations were mild forelimb flexure, slight
moderate dilation of the renal pelvis, retrocaval ureter, cervical spurs (at 750 mg/kg bw/day only) and
delayed ossification fothe skull and sternebral bones. The hyoid, delayed ossification of the skull and
cervical spur of the vertebrae were also increased compared to the control group at 250 mg/ kg bw/day. No
adverse developmental effects were observed at the lowest dosg/&Pbw/day).

10.8.9 Human data

One case report is available, in which a case of retrocaval ureter, with anomalies in both the cardiovascular
and skeletal system is describgda r a ma n , G¢egrdal Oz t.8inck the rothd¢ avaslme r o Y
worker in the textile industry, maternal exposure to DEGME was expected. As the report did not include
blood concentration measurements or work place monitoring, however, no conctasidres drawn about a
possible correlation between the observed anomaly and exposure to DEGME.

10.8.10 Other relevant information

Scofield et al. performed an in vitro study to determine the effect of DEGME on the development of in vitro
cultured forelimb cellsidoat ed f r o m (Sdoifield,kHendarsbr, BunkpAnderson, & Smith, 2006)

After incubation for 5 days, only at the highest tested concentration (0.85 b) astell proliferation was
detected, accompanied by total loss of proteoglycan. This effect was already seen after 24 hours, whereas the
lower concentrations did not exhibit théesf f e c t . It i s of not e t hat D
methoxyacetic acid (MA) was active two orders of magnituttever. For MAA the effect was shown to be

related to apoptosis, as seen by DNA fragmentation and upregulation of Gagpitge

In rats, a limited amount of DEGME is metabolised to MAA, which is classified focteffan development

(Repr. Cat.1B). MAA exposure also results in the formation of cardiovascular malformation as observed
with DEGME. See Annex 2.

10.8.11 Short summary and overall relevance of the provided information on adverse effects
on development

Only onereport is available on possible human DEGME exposure to the mother of a child with congenital
anomalies (retrocaval ureter), but no conclusions can be diwa actual exposure to DEGME was not
demonstrate@Karaman et al., 2002)

Developmental toxicity was investigated in three rat studies, one study with mice and one with rabbits. In
two oral rat studies developmental effects were seen afpesare to DEGMEHardin et al., 1986; Yamano

et al., 1993)Hardin et al. (1986)eported a reduction in live litters, malformations of the cardiovascular
system(aortic arch and ventricular septum), variations of ribs (rudimentary and wavy/ fused) and reduced
foetal weight at relatively high doses (>2,000 mg/kg bw/day) that induced maternal weight loss, possibly due
to loss of foetusedn the mainstudy,at 720 mg/kg bw/day (and nsignificantlyin the dose finding study at

1,000 mg/kg bw/daywvhich may be relad to the smaller number of animjalan increase of skeletal
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variations (total number of rudimentary and wavy/fused ribs) was observed in the absence of maternal
toxicity. In the other rastudy,by Yamano et al. (293), no live litters were observed in a dose finding study

at doses (3,000 and 4,000 mg/kg bw/day) #isbresulted in a reduced maternal body weight daithe

main study at 1,800 mg/kbw/day in the absence of general toxicityhe incidence of resptions was
increased, malformations of the cardiovascular system (aortic arch; ventricular septum) and skeletal
variations were found and foetal weight was reduced. At 600 niglkday,a decrease in foetal weight and

an increase in variations (both skl and, statistically not significant, visceral) were reportedthe
postnatal studyn rats byYamano et al. (1993the number of pups delivered was significantly smaller at
1800 mg/kg bw/day and duration géstation was significantly increased. On PND4, the percentage of live
pups was nosignificantly reduced at 600 mg/kg bw/day and significantly reduced at 1800 mg/kg bw/day.
Body weight gain of pups was slightly reduced at 600 mg/kg bw/day at PND 21ranglystdecreased for

the single litter surviving at PND21 from the high dose group.

A nonstatistically significant reduction in survival of the offspring at PND5 was seen in rats after
subcutaneous exposure to 1,000 pL/kg bw/day (1,020 mg/kg bwldaie mousestudy,mice were orally
exposed to 4,000 mg/kg bw/day (correspondirtgedD, ) (Doe, 1984) Effects were seerin the

percentage of viable litters, the number of live pups per litter and pup survival over the firs sy

partum At this high dose, 10% of the exposed dams died during exposure. Rabbits were dermally exposed to
DEGME up to 750 mg/kg bw/da§scortichini et al., 1986)At the highest dose, at which maternal toxicity

was observed, a nesignificant ircrease in embryonic resorptions and developmental variations was found.
At 250 mg/kg bw/day, cranial variations were noted in the offspring in the absence of maternal toxicity
DEGME is metabolised in rats to a small amount of M@fproximately 1%)which induces comparable
cardiovascular malformations as DEGME but at much lower concentrations.

10.8.12 Comparison with the CLP criteria
There is insufficient human data to classify the substance in category 1A.
Category 1B:.according to the CLP regulation (EC 127282

The classification of a substance in Category 1B is largely based on data from animal studies. Such data shall
provide clear evidence of an adverse effect on sexual function and fertility or on development in the absence of
other toxic effects, orfioccurring together with other toxic effects the adverse effect on reproduction is
considered not to be a secondary fspecific consequence of other toxic effects. However, when there is
mechanistic information that raises doubt about the relevanceedftbct for humans, classification in Category

2 may be more appropriate.

Category 2 may be more appropriate when:

There is some evidence from humans or experimental animals, possibly supplemented with other information, of
an adverse effect on sexuahftion and fertility, or on development, and where the evidence is not sufficiently
convincing to place the substance in Category 1. If deficiencies in the study make the quality of evidence less
convincing, Category 2 could be the more appropriate ciaasibn. Such effects shall have been observed in the
absence of other toxic effects, or if occurring together with other toxic effects the adverse effect on reproduction is
considered not to be a secondary rsmecific consequence of the other toxic ¢dfec

In several species, severe developmental effects were reported (i.e. reduiakdability in rats, mice and
rabbits; increased visceral malformations in raféle severe effects observed in the mouse and the rabbit
were observedt a dose levadlso inducing maternal lethality (approximately 10%). Therefore, these effects
may besecondary to the maternal toxiciyd should not be considered for classification in categBry 1
(CLP criteria 3.7.2.4.3).
In two studies with rats, specific and sevdevelopmental effects hayeeen reported, that show a dose
response relationshijplardin et al., 1986; Yamano et al., 199B)ese responses were observed at relatively
high doses (01,800 mg/ kg bw/day), at wNotabhhitisal s o
likely the reduction in maternal body weigktt 1800 mg/kg bw/dagyamano et al.1993)is a consequence
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of the observed reduction in foetal viability. the study byHardin et al. (1986)he gestational body weight
gain (body weight minus uterus contemis not decreased and the minor decrease in maternaiedogit

was therefore considered not to have affected the developreffetdb.Specific developmental effects, also
at relatively high doses, should not be ignored based on limit dose considerations, especially because the
studies were not based on test guidelines and have a more limited power (fewer animals for example).
Therefore, he developmental effects from these studies should be considered for classification (CLP criteria
3.7.2.5.7 and 3.7.2.5.9Further, the slightly acidic urine observed at all doses séeailevant for the
classification of developmental toxigitThe occurrence of the cardiac malformations (malformations of the
aortic arch; ventricular septal defects) in rate not causally related with the maternal toxicity reported.
Notably, thecardiac malformations have also been observed in rats atliEegs1,000 mg/kg bw/day. One
malformation of the aortic argiiHardin et al., 1986)and one ventricular septal defeatre observed at 720
(Hardin et al., 1986and 600 mg/kg bw/day, respectivdlyamano et al., 1993Although not statistically
significant at these dose levels, these effamsuggestive of a dosesponse relationshigdditionally, an
apparentout statistically nossignificant reduction in postnatal viability was reported in rats at 600 mg/kg
bw/day in he absence of maternal toxicitghile this effect was observed to be significant at the high dose of
1800 mg/kg bw/daguggestinglose dependen¢¥amano et al., 1993)

Recently,2-methoxyacetic acid has been confirmed as a metabolite of DEGME T ristezlion, 2017)2-
Methoxyacetic acid is classified in Categdfy for developmental toxicity and causes malformations of the
heart (dilated ductus arteriosus and éitabortic archat a singledose of 186 mg/kg bw/day and higher on
GD12 (Ritter, Scott, Randall, & Ritter, 1985Additionally, 2-methoxyacetic acidas beeridentified as
SVHC based on clear endocrine propert&SETOC (2005konsiders it likely MAA is responsible for the
effects observeds a consequence of exposure to EGME or DEGRially, 2methoxyacetic acid belongs

to the group of alkoxyacetic acids, which agparted to be eliminated slowmfiECETOC, 2005)and slower

in humans than in rai®asmoe et al., 1999; Groeseneken et al., 1988, 1989; Moss et al., TIg8&nlflife

of MAA in humans is approximatel.1-6.8 times longer than in rats indicating much higher internal
exposure to MAA at comparable external exposure to DEGMfis Toud imply that in humans,
developmental effects might occur at lower external exposure levelintihars The lowestdoseof MAA
tested in the evaluation by ECETOC was 39 mg/kg bw/mtween GD 718) with SD ratsin a
teratogenicity studyECETOC, 2005)Clear teatogenicity was reported at the lowest dose group, dimaju
cardiovascular malformatisnin 15% of the animalBecausette (plasma/urinaryhalf-life of MAA in rats

is estimatd to be in the range of 12.81.8 h, MAA will accumulate following repeateskposure of
DEGME. This in combination with the fact that in humans the-lifalfof MAA is higher (77.1h £9.5h
compared to rats, reprotoxic effects of DEGEbugh the metabolite MA&annot beexcluded

Overall, the criteria for classification as developmental toxicant in Category 1B, H360D (presumed human
reproductive toxicant) is warranted, based on:

- Increased visceral malformations anosfmatal mortality starting at concentrations below the limit
dose and reaching statistical significancec@icentrations above the limdbse in the rat in the
absence of maternal toxicity.

- Formation of 2methoxyacetic acid in potentially teratogenicoamts(1% is 10 mg/kg bw/day at the
limit dose while it causes malformations from 39 mg/kg bw/dayats, but lower concentrations
have not been tested

- Furthermore MAA hasa 3.1-6.8 fold longer halflife in humans compared to ratsuggestinghat
developmental effects may occur in humarneaer externaldose levelgompared to rats
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10.8.13 Adverse effects on or via lactation

10.8.14 Animal data
No studies were fountegarding the effects of DEGME after lacteial exposure in animals.

10.8.15 Human data
No studies were found regarding the effects of DEGME after expegutactationin humans.

10.8.16 Short summary and overall relevance of the provided information on effects on or
via lactation

No data are available on effeaf DEGME exposure on or via lactation

10.8.17 Comparison with the CLP criteria
No data are available for comparison with the CLP criteria.

10.8.18 Conclusion on classification and labelling for reproductive toxicity

Based on theffectson development found in rats arabbits, DEGME should be classified in categbBy
(suspected human reproductive toxicant) and labelled with H360D (may damage the unborn child) according
to Regulation (EC) 1272/2008erivation of an SCL was considered seen the limited effects of DEGME a
dose levels close to the limit dose of 1000 mg/kg bw/day. Based on the available data the ED10 is estimated
to be above 400 mg/kg b/déyo calculation needed) resulting in an SCL of 3% (CLP guidance). However,
the available oral data is limited to a rluen of oral studies in rats with exposure starting relatively late
during gestation (day @nd ending earlier (day 17) than recommended for a normal OECD TBd4riHer,

no oral developmental study in rabbits is available and no generation Btuther,taking into account the
difference in haHife between rats and humawhich would affect the external dose at which developmental
effects can be expected to some degfdwrefore, it cannot be excluded that effects can be observed at
lower dose leveland no SCL is proposed.

In view of the absence of human data and relevant data on functional fertility in amimalassification is
proposed foDEGMEfor effectson fertility.

No human or animal data were availabledtiectsof DEGME through lact#gon. Therefore, no classification
for effectson or via lactation is proposed.

10.9 Specific target organ toxicity-single exposure
Hazard class not assessed in this dossier

10.10 Specific target organ toxicity-repeated exposure
Hazard class not assessed in thisws

11 EVALUATION OF ENVIRONMENTAL HAZARDS

Environmental hazardsme not assessed in this dossier
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13 ANNEXES
13.1 ANNEX 1, Study summaries

13.1.1 Summary of thedevelopmental toxicitystudy by Hardin et al. (1986)

Table AL1.1. Summary table on methodology and effects

Method Results Klimisch score, Reference
Remarks
SpragueDawley  rats, ag{ Gestational body weight was reduq 2, reliable with restriction| (Hardin et al.,
unknown and 2/9 dams died in the highest d 1986)
9 females/group group. At 3345 and 5175 mg/kg, litt
Oral exposure to 0, 1000, 149 size reduced to 0 and 10% respectiy
2235, 3345, 5175 mg/kg bw/djvs 91.2% in the control. At 2235 a
DEGME (purity unknown) by 3345 mg/kg: foetal weight wg
gavage on GD26. decreased. Total numbeof skeletal
Sacrifice on GD 21. variations, visceral and cardiovascy
Dose finding study. malformations was increased at 22
Nonguiddine, nonrGLP mg/kg bw/day.
SpragueDawley rats, ag{At 2165 mg/kg bw/day decreas|2, reliable with restriction (Hardin et al.,
unknown maternal weight, decreased live birf Method shares son 1986)
12-13 females/group per litter (60.5% vs 90.7% in th similarity with OECD TG
Oral exposure to 0, 720, 21{ control), reduced foetal weight, skeleg 414. Deviations includ
mg/kg bw/day DEGME (purity variations (ribs), visceral cardiovascu| slightly fewer animals
unknown) by gavage on GB]|malformations, several variatio| than recommende
16. Sacrifice on GD 20. including rediced ossification o dosing started on GD
Non-guideline, norGLP various skeletal parts and uring not 5, endpoints uncleg
variations. At 720 mg/kg bw/dajRats shipped from CR
skeletal variations (ribs) and redudon day 4 after gestatio
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M ethod Results Klimisch score, Reference
Remarks

ossification of the appendicular skelef received on day GD5 ar
and dilated renal pelvis. dosed on GD7

13.1.1.1Introduction and overview study desigr(methods & endpoints)

First a dose range fiting study was performed with fewer animals (9 females/group) but more dose groups
(0-5175 mg/kg bw/day)Based on the results, a second study was performed usibg feZnales/group at

dose levels of 0, 720 and 2165 mg/kg bw/dalyere all litters and pupwere investigated for gross
malformations The study design is similar to OECD TG414 but with some impodefitienciesthat do

reduce the quality of the study. These deviations include fewer animals than recommeriethéiead of

the recommended mimum of 16 pregnant females), significant shorter dosing time (&b iistead ofhe
currently recommendedsD5-GD20), very shoracclimatisationtime for the pregnant rats (received GD5

and dosed 2 days after while at least 5 dayscofimatisatioris recommended)The number of dose groups

is also smaller (2 + control instead of 3 plus control) although this is mitigated by the presence of the dose
range finding studyNo clear dscription is given what endpomtvere considered other thganeral effets

such as weight, food consumption @hdve i g ht |, gross external Brenitkec t s a
described observationskeletal and visceral malformations were examined

13.1.1.2Results

At the highest dose group, 2/9 maternal animals diegble Al12). Additionally, food consumption,
corrected bodyweight gain and body weight was significantly redu@edarticular at GD1&1. In the
seconehighest dose group of 3345 mg/kg bw/day body we{ght not corrected body weight gainjas
significantly reduced as well at GD21.

Table Al1.2 Dose finding study maternal general data

DOSE-FINDING STUDY MATERNAL DATA (MEAN + SDID)

Dose (mg/kg/day)
0 1000 1495 2235 3345 5175
No. survivors/treated 9/9 9/9 9/9 9/9 9/9 79
No. live litters/preg. 9/9 8/8 4/4 8/8 3/9*% 0/5*
Maternal body weight (g)
Day 7 207 + 14 216 £ 12 215+ 14 211 £ 10 210 £ 15 208 + 14
12 246 + 17 251 =11 254 £ 15 247+ 16 240 = 22 228 £ 36
16 275+ 23 276 + 16 282+ 17 278 + 16 261 + 23 244 + 20*
21 337+ 34 327 £ 30 337 + 30 325+ 19 279 = 28* 239 + 23+
Extra gestational weight
gain (g)* 77+ 18 76 + 22 77+ 17 72 £ 10 70 + I8 54 > 19*
Food consumption (g)
Days 7-12 123 £ 18 119+ 11 123+ 12 116 = 11 96 £ 20* 79 £ 21*
Days 12-17 133 £ 21 134 + 13 134 £ 15 134 + 13 120 + 14 109 + 14
Days 17-21 107 + 10 11+ 14 114 + 18 116+ 9 109 + 14 92 + 16

4(Day 21 body weight)-—(gravid uterus weight)-—(Day 6 body weight).
* Significantly reduced relative to control group (p < 0.05).
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Table Al1.3 Dose finding study litter general data

DosE-FINDING STUDY LITTER DATA (MEAN + SD)

Dose (mg/kg/day)
TI—
0 1000 1495 2235 3345 5178
Implants/litter 132+ 24 105 £ 3.6 130+ 438 124+ 16 131+ 24 142+13
Live/litter
Number 12,1 = 3.0 95+33 115+ 44 10.8 + 1.7 33+ 0.6* o*
Percent 912+ 119 908 +79 89.7 + 12.6 87.1 £98 9.2 +13.8* o*
Fetal weight (g)
Male 40+ 0.6 31808 36+ 06 35+0.8 23+ 1.3* NA
Female 38+ 05 3508 33+ 07 3.2 +0.6* 24+ 05* NA
Gross malformations: litters (fetuses)/mean of percent fetuses per litter
No. examined 9 (109} 8 (76) 4 (46) 8 (86} 3(11)* NA
Malformations 1 (1)/1 b 0 L{n/1c 2 (3)4¢ 0 NA

4 Includes one dead fetus.

b Exencephaly.

¢ Short tail (about half normal length).

4 One litter had one fetus with acaudia and imperforate anus, and one edematous fetus. A second litter had one
fetus with acaudia and imperforate anus.

* Significantly reduced relative to control group {p < 0.05).

The number of pregnant animals was reduced in the highest dose group (5/7) and did not produce any live
foetuges. At 3345 mg/kg bw/day only 3/9 litters had some live foetuses (tabB®. Maternal toxicity was
considered byHardin et al. (19860 be minimal at 3345 based on the approximately 22% observed
reduction in body weightln addition, extra gestational weight gain was not affected at this dose level.
Maternal toxicity was not considered relevant at lower doses.

Live foetuses as a percentage of implantsfarthl body weight declined with increasing dose (table A1.3)

and was significant at 3345 mg/kg bw/d&petalbody weight of female foetuses wasaakignificantly

reduced already at 2235 mg/kg bw/day.

Skeletal malformations were observedaetuses fronall dose groups (table Al.4ut was significant only

at doses from 2235 mg/kg bw/day very limited number of litters and foetuses in the mid dgsaip (1496

mg/kg bw/day)were examined. Twdoetuses from two different litters out die 4 litters examined had
skdetal malformation (nossignificant). The majority of skeletal malformations were bilateral wavy ribs
sometimes accompanied with fusetdsti but none of these individual malformations were statistically
significant increasedStatistical significant increases dfedetal ossificatios were observed at 1495 mg/kg
bw/day and higher doses.

An overall increase of dogelated, but mostly not atistically significant, visceral malformations was
observed (table Al1.5). Only some statistically significant cardiovascular effects were seen at 2235 mg/kg
bw/day but not at the higher 3345 mg/kg bw/day dose. Combining skeletal and visceral malforriaions
percentage of litters with at least one malformed foetus were 22.3%, 37.5%, 100%, 100% and 100% at O,
1000, 1495, 2235 and 3345 mg/kg bw/day respectively.

Main teratology study

Doses of 720 mg/kg bw/day and 2165 mg/kg bw/day were given via gasageebd on t he A do:¢
patterns of embryédetalt o x i ci t y 0 si®e doseiramge findieg stpdyimited reduced food
consumption in the first 5 days and maternal body weight at day 21 was observed in maternal animals at the
highest dosdtable A1.6). These effects were not considered to have affected reproductive toxicity, in part
because thextra gestational weight gain was not reducéd.2165 mg/kg bw/day litter size and foetal
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weight were significantly reduced (table A1.7) and 2/23 littezse completely resorbedo gross evidence

for foetal toxicity observed at 720 mg/kg bw/day although the average body weight was slightly (non
significant) lower compared to the control group.

Many statistically significant skeletal malformations/vaaas were observed at the highest dose group
including wavy/fused ribs and reduced ossification in various bone tiggalde A1.8) At 720 mg/kg
bw/day, fewer, but statistically significant rudimentary cervical and wavy bilateral rib malformations
(combined)and reduced cranial/appendicular skeleton ossifications were fohese effects were increased
more in the high dose suggestia dosedependent relationship

Visceral malformations include predominantgrdiovascular effects in the high dag®up anda single
case(/115) in the low dose group and 0/129 cases in the control group soggestiosedependent
relationship(table A19). Additionally, the incidence of dilated renal pelvis was statistically increased in both
dose groups with a d¢atment related effecCombining gross, skeletal and visceral effects, then the
percentage of litters with at least one malformation were statistically increased in both treatment groups
(22.7% of control litters, 52.4% of litters at 720 mg/kg bw/day a05% of litters at the high dose group
were affected).

Table Al.4 Dose finding study skeletal malformations
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DOSE-FINDING STUDY SKELETAL MALFORMATIONS

Affected litters (fetuses)/percent ®

dose (mg/kg/day)
0 1000 1495 2235 3345
Number examined 9 (55) 8 (38) 4 (23) B (42) 3 (6)
Malformations
Vertebrae
Missing thoracic 0 0 1 (13 0 0
Abnormal cervical
arch 1(1)/3 ] I (/3 0 0
Total 1(1)/3 0 i (2)0 o 0
Ribs
Rudimentary cervical 1{1Y3 0 0 4 (6)/16 1 (/17
Missing | 0 0 I {(1)/3 0 0
Wavy/fused: unilateral 0 0 0 1 (13 1 (17
bilateral 0 1(2)/5 2 (27 4  (6)/15 0
Total 1(1)/3 1(2)5 2 (310 5 (12)/31 1 (117
Cleft sternebrae 0 0 0 I (13 0
Total malformations 1{1)/3 1(2)5 2 (4¥13 6% {13)/34 1 ()7
Variations
Reduced cranial
ossification 2(2y3 3(B)/23 4* (13)/60 6* (15)/36 3* (5)/83
Sternebrae
Misaligned 2 (46 4(5)/14 2 (313 6  (BYIB 2 (2)/33
Reduced ossification 1{1)2 0 2 {5)/16 2 (2)/5 3 (4)/67
Total I (57 4 (5)/14 3 (829 G (10)/24 3 (5183
Vertebrae
Misaligned 0 2(2)/5 I (L8 &*** (15)/36 3** (467
Reduced ossification 2(/3 1(1)/4 2 (5)31 6*  (15)/36 3* (6)/100
Total 2(2)/3 3(3)/9 2 {5)/31 B** (20)/48 3* (6)/100
Thoraco-lumbar ribs 4 (4)/8 1 (12 2 (4)24 6 (8)/17 0
Appendicular skeleton
Reduced ossification 2(2)y3 1(1)/2 3 (10)/38 5 (1330 2 (3)/50
Total variations 6(11)/18 5(12)/33 4 {18)/80 8 (32)/76 3 (6)/100

“ Mean of percent fetuses per litter.
Differs significantly from corresponding control group: *p < 0.05; **p < 0.01; **p < 0.001.
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Table Al.5 Dose finding studyisceral malformations

DOSE-FINDING STUDY VISCERAL MALFORMATIONS

Affected litters (fetuses)/percent”

dose (mg/kg/day)
0 1000 1495 2235 3345
Mumber examined 9(54) B {38) 4(23) g (44) 35
Malformations
Cardiovascular
Double aortic arch® 0 0 0 3 410 0
Right aortic arch 0 1(1)2 0 1 (13 2(2)/33
Right ductus arteriosis 0 1(1)2 0 (13 2(2)/33
Ventricular septal defect 0 1{1y2 0 2 (2y5 2{2)33
Total 0 112 0 4* (T 17 2350
Brain
Hydrocephalus 0 1{2y8 0 3 (817 22)/50
Eve
Folded retina 0 0 0 I {1y3 2(2)/50
Anophthalmia 1{1y2 ] 0 0 0
Urinary
Hydroureter {12 0 0 ] 0
Hydronephrosis 1(1)/2 1 {36 Ji4)/25 1 {13 F(1y/33
Ectopic kidney 0 0 1 1 {12 Q
Fused kidneys 0 0 0 I(1y2 0
Total 2(2)/3 136 3 {4)25 2 nT 1({1)/33
Miscellancous
Tracheo—esophageal
transposition ) 0 0 I (1)2 0
Ectopic stomach 0 0 0 I (1)2 0
Total Malformations 2(2)/3 3ip)16 3(4)25 6 (15)/23 3(5)/100
Variations
Cardiovascular
Missing innominate 0 0 0 4% (6)/15 V]
Brain
Hemorrhage (1] 0 L(Ly5 0 0
Urinary
Dilated renal pelvis 2(2)3 4 (4)11 4(6)/30 4 (6)/14 1(1)/33
Dilated ureter 2(2)3 3(3)10 1{1y8 1 (1y2 0
Tatal 4 {4)/6 5 (617 4 (Ty38 4 {6)/14 1il1)33
Total variations 4 (4)/6 5{6)/17 4 (8)/43 T (11)/26 1(1}/33

® Mean of percent fetuses per litter.

t Ascending aorta bifurcated to form a vascular ring around the trachea and esophagus, then reformed as a single

descending aorta,
* Differs significantly from corresponding control group, p < 0.03.
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Table A1.6 Main study maternal data
MATERNAL DATA (MEAN + SD)

Dose (mg/kg/day)
0 720 2165
No. survivors/treated 25/25 25/25 25/25
No. live litters/preg. 22/22 21721 21/23
Maternal body weight (g)
Day 7 213+ 7 213+ 9 212+ 11
12 248 + 10 251 £ 13 245+ 13
16 278 * 14 219+ 17 2913+ 17
21 332+ 18 332+24 308 + 29*
Extra gestational weight gain (g)* 47 + 13 53+ 14 46 + t1
Food consumption (g)
Days 7-12 120 + 13 122 + 14 11+ 13*
Days 12-17 128 = 14 127 + 25 128 = 12
Days 17-21 105 = 10 109 £ 12 106 + 23

“(Day 21 body weight}—(gravid uterus weight}—(Day 6 body weight).
* Significantly reduced relative to the control group (p < 0.05).

Table A1.7 Main study litter data
LITTER DATA (MEAN + SD)

Dose (mg/kg/day)
0 720 2165

Implants/litler 126 £ 1.9 118+ 2.5 120+ 2.7
Live/litter

Number 1.4 £2.0 108+ 2.8 74+ 39*

Percent 00.7 + 8.8 00.5 = 10.0 60.5 = 31.5%
Fetal weight (g)

Mate 4.6 +0.8 45+ 0.8 35+ 08

Female 4.4 +0.7 42+ 0.7 32+ 09*
Gross malformations: litters (fetuses)/mean of percent fetuses per litter

No. Fxamined 22 (257) 21 (226) 2100171

Malformations® 1(1)/0.4% 0 5(5)/3¢

4 Litters with gross malformations differed significantly across groups (x* = 7.93, df = 2, p < 0.05), but control and
2165 mg/kg/day groups did not differ significantly by Fischer’s exact test {p < 0.10).

? Acaudia, imperforate anus.

© Acaudia, imperforate anus (four fetuses); gross edema (one fetus)

* Significantly reduced relative to control group (p < 0.05).
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Table Al1.8 Main study skeletal malformations

SKELETAL MALFORMATIONS

Affected litters (fetuses)/percent®

dose (mg/kg/day)
0 T20 2165
Number examined 22(123) 21 (11D 20 (89)
Malformations
Vertebral
Abnormal thoracic arch 0 0 1 (l)y2
Missing sacrococcygeal ] 0 2 {(2)/2
Total 0 I 34
Ribs
Rudimentary cervical 1(2y2 5 (9y8 11#** (16)/18
Wavy/fused: unilateral 0 0 3 ()3
bilateral 1 (4)/3 4 (6)/6 13%** (32)/36
Total 2(6)/4 9% (15)/15 16*** {43)/48
Total malformations 2 (6)/4 9* (15)/15 16%** (45)/51
Variations
Reduced cranial ossification 4 (6)/4 10* (17)/16 16*** (51)/56
Sternebrae
Reduced ossification L{Lyt I {1yl [ 1*** (22)/28
Misaligned 9 (1310 1 (13y12 14 {(23)/25
Total 9 (1310 12 (14)13 17**  (400/47
Vertebrae
Reduced ossification 0 0 15%** (44)/58
Misaligned centra 0 2 (4)/4 19%* (61)/74
Extra (1)1 0 10**  (15)/21
Total I (1)1 2 (4)4 19*** (08)/81
Ribs
Reduced ossification 0 0 3 {4y5
Thoraco-lumbar B{10y7 3 (34 15 (35)/42
Total E(10)7 3 (34 16** (38)/45
Appendicular skeleton
Reduced ossification (1)1 6* (13)/12 15%%* (41)/53
Total vanations 14 (24)/18 15 (33)/30 20%*  (82)/94

7 Mean of percent fetuses per litter,
Differs significantly from corresponding control group: *p < 0.05; **p < 0.01; ***p < 0.001.
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Table A1.9 Main study visceral malformations

VISCERAL MALFORMATIONS

Affected litters (fetuses)/percent

dose (mg/kg/day)
0 720 2165
Number examined 22(129) 21 (115) 21 (82)
Malformations
Cardiovascular
Double aortic arch? 0 0 T (9712
Right aortic arch 0 1 (1Yl 6**  (6)/10
Right ductus arteriosis 0 0 1 (135
Ventricular septal defect 0 0 14 (27)/30
Total ] I (L)1 13*** (33)/46
Brain
Hydrocephalus 1{1)/1 0 (]
Eye
Fuolded retina 0 0 1 (N1
Anophthalmia 0 I (1)1 0
Microphthalmia 1(1)/2 0 0
Urinary
Hydroureter 1 {131 L (1)l 0
Hydronephrosis 0 2 ()2 5 (67
Total 1 (1)1 2 (2 5 (6)7
Total malformations 3033 4 (4)/3 16*** {37)/50
Variations
Cardiovascular
Missing innominate 0 1 (1)1 1 (il
Urinary
Dilated renal pelvis 2 (4)/3 g (1114 12%% (17)/23
Dilated ureter 4 (4)/3 3 (5)/5 I (1Yl
Total 5(T)6 9 (13)/16 12*  (18)/24
Total variations 5(Ty6 10 (14)/17 12* (1925

9 Mean of percent fetuses per litter.
® Ascending aorta bifurcated to form a vascular ring around the trachea and esophagus, then reformed as a single

descending aorta.
Differs significantly from corresponding control group: *p < 0.05; **p < 0.01; ***p < 0.001.

13.1.1.3Discussion& Summary

The malformations observed in this study were accordirtdatalin et al. (1986yery similar as seen with
EGEE, EGME and EGEEA likely due to their common metabolism. However, DEGME is notesd, po
possibly because the amount of MAA (suspected of being the active toxic metabolite causing the
developmental effects) produced is much smaltesummary, DEGME causes a reduction of litter size and
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foetal body weight with two litters being complgteesabed at 2165 mg/kg bw/day in the absence of
maternal toxicity. Additionally, clear skeletal and visceral malformations were observed. Minor skeletal and
visceral malformations in the low dose group of 720 mg/kg bw/day suggest -dajmsedent relathship.

The study seems decently performed and described but lacks histopathological examinations.

13.1.2

Table A2.1. Summary table on methodology anceffects

Summary of the developmental toxicity study byyamano et al. (1993)

Method Results Klimisch score, Reference
Remarks

Dose finding study Maternal body weight gaiwas reduce( 2, reliable with restriction (Yamano et
Wistar Rats, >3 months old at 62000 mg/ kg Method shaes somq al., 1993)
4-6 females/dose group mg/kg bw/day reduced foq similarity with OECD TG
Oral exposure to 0, 125, 25 consumption by maternal anima 414. Deviations includ
500, 1000, 2000, 3000 and 40 There was a dosgdependent decrease|fewer  animals  thal
mg/kg bw/day DEGME (purity number of live foetuses. No liy recommended; dosing
99%) by gavage on GDRX7. foetuses at 3000 and 4000 mgj started on GD7 and end
Rats sacrited at GD20. bw/day. at GD17, not &0,
Similar to OECD TG 414 wit endpoints unclear.
deviations (fewer animals tha
recommended, dosing started
GD7, not 5, individual housing
non-guideline,nonGLP
Teratology study Parental toxicity: At 1800 mg/K 2, reliable with restriction (Yamano et
Wistar Rats, >3 months old bw/day decreased maternal body wej Method shares son| al., 1993)
14 females/dose group gain, food consumption an thymusg similarity with OECD TG
Oral exposure to 0, 200, 600 g weight. Foetal toxicity: decrease |414. Deviations includ
1800 mg/kg bw/day DEGMI foetal body weight at 600 and 18|slightly animals thai
(purity 99%) by gavage 9 mg/kg bw/day. At 1800 mg/kg bw/dal recommended(minimum
GD7-17. external malformations, viscen 16), dosing started o
Rats sacrificed at GD20. malformations of the cardiovascul GD7 and ended at GD1
Non-guideline, norGLP system, increased skeletal variations| not 520, endpoints

600 mg/kg bw/day: variationsin | unclear.

ossification of sternebrae and vertebr
Postnatal study. Prolonged (gestational period & 2, reliable with restriction| (Yamano et
Wistar Rats, >3 mohs old reduced number of live pups at 1§ al., 1993)
8 females/dose group mg/kg bw/day. Reduced vidldy of
Oral exposure to 0, 200, 600 g pups at 600 and 1800 mg/kg bw/day.
1800 mg/kg bw/day DEGM
(purity 99%) by gavage ¢
GD7-17.
Rats sactificed at 2
postpartum.
Non-guiddine, nonGLP

13.1.2.1Introduction and overview study design (methods & endpoints)

Similar to the study byHardin et al. (1986)a dose range finding study was perforniiegt with fewer
animals 4-6 females/group) but morg) dose groups @000 mg/kg bw/day).Additionally, groups of 5
nonpregnant rats were dosed as w@hsed on the results second study was performed usi2@
females/grougof which 14 wereeuthanizedat GD 20and the remaining 8 used for postnatal investigations
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at dose levels of @00, 600and1800mg/kg bw/day where all litters and pups were investigated for gross
malfformations. The study design is similar to OECD TG414 but withesamportant deficiencieghat
reducethe quality of the study. These deviations include fewer animals than recommgadetgad of the
recommended minimum of 16 pregnant females), shidifi@rent dosing time (GD 717 instead ofthe
currentlyrecommende@&D5-GD20, or GD5-15 at the time of the stuilyOther improvements of the current
guideline over the study ylardin et al. (1986)nsufficient acclimatizationtime, sufficient dose groups (3
plus control) in the main study, few more mais/group although still below the recommended number.
Additional endpointswere investigated and includer nonpregnant ratsome hematologic parameters
biochemical parametergrinalysison day 10 within 30 min after DEGME treatment and measurenfidrit o
organ weights on day 12 after overnight starvatkor. pregnant females, thymus weights were measured
after euthanasia at GD2Bo histopathological investigation was includé€skeneral investigation ih the
remaining 8 dams f b o stnddilgd lengthiofngesfatior, noaoflkmbin/oligeypups,
litter sizes andexternal anomalies. On PND4 culling was performed to leave 8 pupdttperwith
approximately similar number males/females. During lactation, pups were examined for/gxtestial
differentiation. Body weights were recorded on postnatal days 7, 14 and 21. At RN®Lps were
euthanizedind &eletal observations performed using softays.

13.1.2.2Results

Dose range finding study

In nonpregnant treated rats, body weight gaimd food consumption was statistically decreased at doses
>3000 mg/kg bw/day (Fig. A2.1The actual numbers represented in the figure were not listed. Urinary pH
turned acidic at the lowest dose (125 mg/kg bw/degematological parameters measured vieereased

in a dose dependent manner. Statistically different decreases (p < 0.01) wese 4&@Mh mg/kg bw/dain

red blood cell count7.59 x 16/mn? vs 8.3 x 1&mm?® in control), white blood cell count (3.2 x #nm3 vs

5.1 x 103/mr), and haemoglobinoncentration$13.5 g/dl vs 15.5 g/dl in controlHaematocrit level§41.3

or 39.6% vs 44.9% in contralyere significantly decreased dose leval of 3000 and 4000 mg/kg bw/day
Blood urea nitrogen (20.6 mg/dl vs 16.3 mg/dl in control) and relatiseeli weights (table A2.3) were
significantly increased at 4000 mg/kg bw/day suggesting nephrotoxicity. Total cholesterol, triglyceride, was
significantly increased (64.1 mg/dl vs 33.9 in control) at 4000 mg/kg bveldasikaline phosphatase levels
was significantly decreased at 2000 mg/kg bw/day only (6.4 KAU/L vs 8.7 KAU/L), althdhghlevels
were low as well (not significangt 3000 and 4000 mg/kg bw/day (6.6 KAU/No signs of hepatotoxicity
observed fronihaematologicalbiochemical or organ weigparameterddowever, the relative organ weights

of thymus and pituitary gland (table A2.3) were decreased in adégmndent manner with significant
differences found at dose levels of 3000 and 4000 mg/kg bw/day.

In pregnant rats, maternal body weight dndd consumption were decreased at >2000 mg/kg bw/day and
>3000 mg/kg bw/day respectively (fig. A2.1 c/d}%.2000 mg/kg bw/day thmalefoetalweight anchumber

of live foetuses was significantly decreas&ti>3000 mg/kg bw/day the litters were complgtesorbed.
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Figure A2.1Body weight gain(a/c) and food consumption(b/d) of non-pregnant and pregnant rats treated orally
with DEGME (dose finding study). Nonpregnant rats were treated with DEGME for 11 consecutive days and
pregnant rats from GD7 to GD17. Each value represents the mean of five rats (ngregnant) or 4-6 rats
(pregnant). Significantly different from control is depicted with * (p < 0.05) and ** (p<0.01).
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Table A2.3 Effects of oral treatment with DEGME on relative organ weight in nonpregnant
rats (dose finding study) orally treated for 11 consecutive days. Mean + SE from five
rats/group is represented.

Dose
(mg/kg) Liver Kidney Heart Spleen Stomach Brain
Control 2.90 £0.03 0.74 £ 0.01 0.36 £0.01 0.27 £ 0.01 0.64 £ 0,01 0.82 £ 0.03
125 2.90 £ 0.04 0.77 + 0.01 0.37 £ 0.01 0.27 % 0.01 0.63 =+ 0.02 0.83 = 0.02
250 2.84 = 0.06 0.71 £ 0.01 0.33 = 0.01 0.27 = 0.01 0.59 = 0.01 0.84 = 0.03
500 281 =£0.12 0.71 £ 0.01 0.35 £0.01 0.27 £0.01 0.60 = 0.02 0.82 =0.03
1000 2.85*0.10 0.71 £ 0.01 0.36 = 0.01 0.27 = 0.02 0.59 £ 0.01 0.83 £ 0.01
2000 2.75 = 0.06 0.75 £0.02 0.35 = 0.01 0.26 £ 0.01 0.61 = 0.02 0.83 = 0.01
3000 2.87 £ 0.07 0.77 £ 0.01 0.35=0.01 0.25+0.01 0.58 £ 0.02 0.83 = 0.01
4000 293 +0.03 0.83 £ 0.01** 0.37 £0.01 0.24 £ 0.01 0.63 = 0.02 0.83 + 0.02
(organ weight/body weight X 10%)
Dose(mg/kg) Adrenal G. Thymus Ovary Pituitary G.
Control 39.02 = 2,89 114,49 = 3,46 47.17 £ 1.18 6.64 = 0.47
125 40.59 + 0.92 119.44 = 7.89 48.40 = 0.86 6.23 024
250 40,54 + 1,10 115,37 £ 7.85 46.79 = 1.17 6.14 = 0.60
500 41.78 = 1.90 12411 = 6.15 50.85 = 2.10 5.81 £0.52
1000 39.00 * 1.65 101.26 = 8.75 48.54 + (.66 573+0727
2000 39.17 = 0.97 8546 + 2.24 43.36 = 1.78 5.34 £0.16
3000 37.27 £ 2.56 4956 £ 2.15 44.92 = 1.51 5.05 * 0.24%
4000 41.88 = 2,53 35.62 + 1, 77%* 50.78 = 2.38 4,97 + 0.30%

*Significantly different from control at p < 0.05
** Significantly different from control at p < 0.01

. (organ weight/body weight x 10%)

Table A2.4 Effects of oral teatment with DEGME on pregnant rats and their foetuses (dose

finding study).
diEGME (mg/kg)
0 125 250 500 1000 2000 3000 4000
No. of dams 6 5 4 4 5 6 6 5
No. of corpota latea® 15.8 = 0.6 16.6 £ 0.9 153+03 155 0.6 15.6 % 0.8 158 +09 17.7 £ 09 18.8 =22
No. of implants 15.0 + 0.4 15.0% 0.5 15004 145 £ 0.6 15205 14.3 = 0.7 142+13 13.1 2.1
No. of live fetuses 14.7 £ 0.5 14.0 £ 0.6 14.3+ 0.9 13.8 0.8 128 1.1 5213 0* 0*
Incidence of dead or
resorbed fetuses (%)
Early stage 2.2 6.7 3.3 3.5 1.9 44.0 96.7 100.0#%
Late stage 0 0 1.7 1.8 8.0 21.1* 3.3 ]
Sex ratio Male/Female 49/39 37133 28/29 31/24 41/23 18/13 —
Fetal weight® (g)
Male 3.2+008 3.1 £0.06 3.1 £ 0,06 3.4 (.38 2.7 +0.07 2.2 = 0.04* —_ —_
Female 3.0 +0.09 2.8 +0.10 3.0 0.04 32039 2.5 +x0.06 2.2 +0.11 — —
incidence of fetuses 0 0 0 0 211 (1) 13 [3]1 (2)°
with malformations (%) ;
Incidence of fetuses 0 [¢] 0 0 0 18 [5] (3]

with other anomalies (%)

Mean * SE

® Omphalocelé

© Anasarca (2 fetuses), anury (1 fetus)

¢ Dorsum subcutaneous hematoma

[ 1: No. of fetuses with case

( ): No. of conceived mothers with case

*Significantly different from control at p < 0.05
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Table A2.5 Effects of oral treatment with DEGME on pregnant rats and their foetuses (main

teratology study).
diEGME (mg/kg)
0 200 600 1800
No. of dams 14 14 14 14
Body wt (g) 336+ 4.51 331 +6.11 328 = 6.23 317 = 4.60%
Thymus wt (mg) 228 *17.32 208 *=7.39 218 = 11.45 181 = B8.02%*
No. of corpora lutea® 16.4 = 0.5 16.6 = 0.5 16.7 0.6 16.4 = 0.5
No. of implants® 146 £ 0.9 13.5+1.0 13.7* 1.0 146 = 0.6
No. of live fetuses® 13.5x 09 126 1.0 129+ 1.1 7.9 £ 0.9%*
Incidence of dead or resorbed fetuses (%)
Early stage 6.9 T.0 5.1 21.3%%
Late stage 0 0 1.7 24 8%
Sex ratio Male/Female 93/96 86/90 101/80 54/57
Fetal weight ® (g)
Male 3.3+ 0.17 29+0.14 26 = 0.12% 2.1 = 0.06%*
Female 3.1 £0.15 2.8x0.13 25 0.13% 2.0 = 0.05%*
“Mean * SE
*Significantly different from control at p < 0.05
** Significantly different from control at p < 0.01

Table A2.6 External observations of foetuses from dams treated orally with DEGMEmain

teratology study).
diEGM (mg/kg)
0 200 600 1800
No. of fetuses examined 189 176 181 111
Incidence of fetuses with 0.0 0.0 0.0 14.1%*[12](9)
malformations (%)
Anasarca 0.0 0.0 Q.0 8.7 [TI(7)
Anury 0.0 0.0 0.0 9.4%*[8](7)
Peromelia 0.0 0.0 0.0 1.8 [1KD
Incidence of fetuses with other 0.0 0.0 0.0 13.5#%[15](7)
anomalics(%)
Dorsum subcutancous 0.0 0.0 0.0 13.5%*[15}(7)
hematoma

[ 1: No. of fetuses with case
{ ): No. of conceived mothers with case

** Significantly different from control at

[04.01 -MF-003.01 |
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Table A2.7 Visceral observations of foetuses from dams treated orally with DEGME (main

teratology study).
diEGME (mg/kg)
0 200 600 1800
No. of fetuses examined a3 o1 93 59
Incidence of fetuses with 0.0 0.0 2.4 [1]1(D) 28.0%* [18] (%)
malformations (%)
Double aortic arch 0.0 0.0 .0 1.0 [11(D
Right aortic arch 0.0 0.0 0.0 9.6% [5](4)
Ventricular septal defect 0.0 0.0 2.4 [11(D) 18.4%* [13] (6)
Agenesis of ductus arteriosus 0.0 0.0 0.0 .4 [
Incidence of fetuses with 35413 5.0[5] (5 35.3%* {32] (13) 100.0%= [59] (14)
variations (%)
Thymic remnant in the neck
Unilateral 0.7 {11(1) 2.012]1 (D 20.6%* (20] (11) 1.1 [8](5)
Bilateral 0.0 0.0 4.8  [21(1) 88.9%* [51] (14)
Total 0.7 [1] (D) 2.002](2) 25.4%% [22] (12) 100.0%* [59] (14)
Dilated renal pelvis
Unilateral 2.8 {31(2) 2.1 121 (2) 1.4 [10](6) 36.4%* [19] (11)
Bilatcral 0.0 0.0 09 [11(D) 16.4%* [11](6)
Total 2.8131(2) 2.1 121 () 12.3 [H11(0) 52.8%* [30] (13)
Kinked ureter 0.0 0.9 [11(1) 0.9 [11(H 0.0

[ 1: No. of fetuses with case

(): No. of conceived mothers with case
*Significantly different from control at p < 0.05
** Significantly different from control at p < 0.01

Table A2.8 Skeletal observations of foetuses from damseated orally with DEGME (main

teratology study).
diEGME (mg/kg)
0 200 600 1800
No. of fetuses examined 91 85 88 52
Incidence of fetuses with 0.0 0.0 0.0 13.9%* [5] (5)
malformations {%)
Agenesis of digitorum pedis 0.0 0.0 0.0 3.6 [11(D
and manus
Agenesis of sacro-coccygeal 0.0 0.0 0.0 10.4% [4](4)
veriebrae
Incidence of fetuses with 3.2[31(3) 1.2[11(D 5.8 [6](5) 06.2%* [49] (14)
variations (%)
Cervical ribs 2.3 121 (2) 0.0 2.2 [2](2) 1.4 [11(1)
Rudimentary Jumbar ribs 0.0 0.0 0.8 [11(1) 0.0
Splitting of vertebral bodies
Thoracic 0.0 0.0 0.0 69.9%* [33] (14)
Lumbar 0.0 1.2 [1] (1) 1.0 [1](1) T8.4%* [38] (13)
Incomplete ossification of 09 [LKD 0.0 2.8 [3]1 (2) 85.5%* [44] (14)
occipitale
Degree of ossification®
No. of sternebrae 42 +0722 3.6 =0.19 2.8 = (0.24%% 03 £0.11%*
No of proximal and middle
phalanges
Fore limb 3.6 = 0.34 3.2 +0.22 29 +0.17 1.6 = 0. 12%*
Hind limb 3.9 +0.04 3.8 +0.08 3.5 %011 2.0 = 0.19%*
No. of ossification centers of
vertebrae
Thoracic 12.6 £ 0.09 12.2 £ 0.08 11.7 = 0.15%* 9.0 = 0.24%*
Lumbar 6.0 6.0 6.0 5.3 &£ 0.18%*
Sacral and caudal 6.7 = 0.22 5.9 +0.19 4,2 £ 0.20%# 1.1 = 0.21%¢
“Mean = SE

[ ]: No. of fetuses with case
{ ): No. of conceived mothers with case
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Main teratology study

Maternal body weight gain, food consumption (figure 3) and thymus wéaible A2.5)were decreased
significantly at 1800 mg/kg bw/daccording toYamano et al. (1993jhe reduction in body weight at later
stages of gestatiomight be explained by smalléoetusweight. Considering an average ofdgtusesper

dam and an averagsignificant)weight loss of (1.2 g x 54 males+1.1 g x 57 fega111 males+females =

1,15 g, therB x 1.15 g = 9.2 gveight loss on average per dam that can be attributed to foetal weight loss
The measured weight in the high dose group is on average 317 g. 317 + 9.2 is 328.2 g keighnist
significantly diferent anymore from the control group since the mid dose group is not significantly different
either (vith an average 0828 galthougha bit more variation SD = 6.23 vs 4.69 in the high dose grpup
Therefore indeed the maternal body weight loss isyljkal least ta great extentattributable to thdoetal

weight loss and cannot be considered maternal/general toxicity.

Foetalbody weight is decreased in a dalpendent relationship and significant also at 600 mg/kg bw/day
(table A2.5).Some significat inaeases in external observations including anury (9.4%), anasarca (14.1%)
were observed in foetuses as well as subcutaneous hematomas (tal8&6)A2.6) A dosedependent
increase in visceral malformations and variations were obseftaole A2.7) Limited visceral
malformations were seen at 600 mg/kg bw/day (2.4 % vs 0% in control and low dose) and a significant
increase in combined visceral malformations at 1800 mg/kg bw/day (28%) with the majority being ventrical
septal defects (18.4%), which wsignificantly increased by itselSignificant visceral variationgere seen
already at 600 mg/kg baddy including unilateral (20.6%ignificant) or bilateral (4.8%) thymic remnants in

the neck. At 1800 mg/kg bw/day, these thymamnantavere also seemiall (100%) foetuses. Additionally,
dilated renal pelvis was found in 52.8% (significantly increased) of the foetuses at 1800 mg/kg bw/day.
Skeletal malformations (table A2.8) were only seen in foetuses also with external anomalies in the high dose
groupand include significantly increased incidence of agenesis of-sacnygeal vertebrae (10.4% of total
13.9% skeletal malformations). Significant reduction in skeletal ossification was observed at 600 and 1800
mg/kg bw/day. Significant incidences of skaletariations were observed in 96.2% of foetuses in the high
dose group (including splitting of vertebrae thoracic and lumbar bodiesiraminplete occipitae
ossification).

Postnatal study

All dams in each group delivered live pups althoughiinaber wasnentioned to bsignificantlysmaller at

1800 mg/kg bw/day37 compared to around 100 in the other dose giop details about pup weight or
length just after birth have been giv@uration of gestation was significantly increased (p<0.01) at the high
dose by 1.7 dayfdable A2.9) On PND4, thepercentagef live pups wasionsignificantly reduced at 600
mg/kg bw/day to around 62% and significantly reduced at 1800 mg/kg bw/day to aroufid. =% At this

stage (PND 4) the number of dams with liveppueduced from 8 to 6 at 600 mg/kg bw/day and to 1 at 1800
mg/kg bw/day Body weight gain of pups was slightly reduced at 600 mg/kg bw/day at PND 21 and strongly
decreased for the single litter surviving at PND21 from the high dose @igup). Postnaal developmental
parameters measured such as skeletal malformations were not significantly different between the groups.

[04.01 -MF-003.01 |
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Figure 2 Body weight gain(a) and food consumption(g) of pregnant rats treated orally with
DEGME from 7-17 days of gestation. Eaclkialue represents the mean of 22 rats.

*Significantly different from control at p < 0.05
** Significantly different from control at p < 0.01
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Table A2.9 Postnatal observations of foetuses from dams treated orally with DEGME (main

teratology study).
diEGME (mg/kg)
0 200 600 1800
No. of dams 8 8 8 8
Duration of gestation® (days) 22,1 £0.13 224 +0.18 225+ 0.19 23.8 = (0.25%*
No. of implants® 13.6 £ 0.98 14.4 = 0.65 13.6 £ 0.75 13.8 £1.31
No. of new borns® 12.5 £ 0.96 12.6 = 0.60 11.6 = 1.18 4.6 £ (0.82%*
Sex ration Male/Female 42/58 54/47 46/47 23/14
Viability at weaning® 100.0 98.4 100.0 100.0
External differentiation” (days)
No. of litters examined 8 8 6 i
Detachment of ears 20+0.23 2.1 +0.20 2.1 +0.27 2.0
Hair growth 7.2 £0.05 7.1 £0.17 74018 9.5
Tecth appearance 10.9 £ 0.18 10.4 £0.19 11.3 £ 0.31 12.0
Opening of eyelids 14.5 £ 0.13 14.7 £ 0.21 14.9 = (.32 14.5
Incidence of pups with external 0.9 3.0 31
anomalics(%)
Anury 0.0 0.9 [1] (1) 3.0[21(2) 3.1 (1)
#Mean = SE

No. of offpring on day 21 «
® No. of offspring on day 4
[ 1: No. of fetuses with case
(): No. of conceived mothers with case

** Significantly different from control at p < 0.01
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Fig. 3. Postnatal viability of offspring from the dams treated orally
with diEGME. Means of litter means from 8 dams in each group and
SE are represented.”” Significantly different from control at p < 0.01
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Figure 4. Body weight changes of offspring from dams treated orally with DEGME. Means of
litters of each group are represented. Male offspring from dams treated with 1800 mg/kg
bw/day all died before PND5 (Postnatal study).

13.1.2.1Discussion & Summary

Thehematologic changeshserved in this study were accordingrtamano et al. (1993)ery similar as seen

with EGME which can support the idea afsimilar mechanism possibly via metabolic activation of MAA

The most sensitive organ was the thymus, of which the weight was reduced in a dose dependent manner in
both dams (significant at 1800 mg/kg bw/day) and foetuses (significant at 600 mg/kg)bWldagpectrum

of DEGME developmental toxicity is found to be similar to the studyHaydin et al. (1986)egarding

visceral malformations, but not skeletal malformations.

In summary, in noypregnant rats, significant general toxicity and haematological or biochemical changes
occur at high concentratis (>3000 mg/kg bw/day). Thymus and pituitary weights were reduced at these
high dose levels as well.

In pregnant rats, maternal body weight and food consumption were decreased already at smaller doses at
>2000 mg/kg bw/day. At 2000 mg/kg bw/day the madetal weight and number of live foetuses was
significantly decreased. At >3000 mg/kg bw/day the litters were completely resorbed.

Teratology study.Maternal body weight gain, food consumption and thymus weight were decreased
significantly at 1800 mg/kgwy/day. According tdramano et al. (1993}jhe reduction in body weight at later

stages of gestation is likely explained by to smaller foetus weight, which is supported by calculations of
foetalweight reduction anddding them to the maternal weight removing the significant difference in weight
between maternal animals and control animals. Additionally, the Wwedyht of pregnant rats wasdfected

at lower doses than ngaregnant rats in the dosange finding study

Foetal body weight is decreased in a ddspendent relationship and significant also at 600 mg/kg bw/day.
Some significant increases in external observations were observed in foetuses as well as subcutaneous
hematomasA dosedependent increase in vesal malformations and variations were observed. Limited
visceral malformations were seen at 600 mg/kg bw/day and a significant increase in combined visceral

[04.01 -MF-003.01 |

42









