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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Metaldehyde

EC number: 203-600-2

CAS number: 108-62-3

Annex VI Index number: 605-005-00-7

Degree of purity: 985 g/kg

Impurities: Relevant I mpurity:
Acetaldehyde max. 1.5 g/kg

1.2 Harmonised classification and labelling proposal

Table 2: The current Annex VI entry and the preabsarmonised classification

CLP Regulation

Current entry in Annex VI, CLP Flam. Sol. 2, H228
Regulation Acute Tox. 4, H302
Current proposal for consideration by Flam. Sol. 2, H228
RAC Acute Tox. 3, H301

STOT RE 2, H373

Resulting harmonised classification
(future entry in Annex VI, CLP Regulation)
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1.3 Proposed harmonised classification and labelling ls@d on CLP Regulation
Table 3: Proposed classification according toGh® Regulation
CLP Hazard class Proposed | Proposed SCLs Current Reason for no
Annex | classification and/or M- classification® classification?
ref factors
2.1. The MSDS - - Conclusive, but not
submitted sufficient for
indicates undg classification
Dust explosio
class: St(H)2:
strong dust
explosion,
indicator 2.
Classification
Explosives for dust
explosiveness|
is neither
foreseen
according to
CLP
Regulation nor
according to
Directive
67/548/EEC
2.2. - - - Conclusive, but not
Flammable gases sufficient for
classification
2.3. - - - Conclusive, but not
Flammable aerosols sufficient for
classification
2.4, - - - Conclusive, but not
Oxidising gases sufficient for
classification
2.5. - - - Conclusive, but not
Gases under pressure sufficient for
classification
2.6. - - - Conclusive, but not
Flammable liquids sufficient for
classification
2.7. Flammable solids H228 - H228
2.8. Self-reactive substances and i i Conclusive, but not
; sufficient for
mixtures o
classification
2.9. - - - Conclusive, but not
Pyrophoric liquids sufficient for
classification
2.10. - - - Conclusive, but not
Pyrophoric solids sufficient for
classification
2.11. Self-heating substances and- - - Data inconclusive
mixtures
Substances and mixtures Conclusive, but not
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which in contact with water
emit flammable gases

sufficient for
classification

Oxidising liquids

Conclusive, but not
sufficient for
classification

2.14. Conclusive, but not
Oxidising solids sufficient for
classification
2.15. Conclusive, but not
Organic peroxides sufficient for
classification
2.16. . Conclusive, but not
Substance and mixtures g
. sufficient for
corrosive to metals o
classification
3.1 Acute toxicity - oral H301 H302 -
- - Conclusive but not
Acute toxicity - dermal sufficient for
classification
- - Conclusive but not
Acute toxicity - inhalation sufficient for
classification
3.2. - - Conclusive but not
Skin corrosion / irritation sufficient for
classification
3.3. . - - Conclusive but not
Serious eye damage / eye .
e sufficient for
irritation o
classification
3.4. Respiratory sensitisation - - Data lacking
3.4. - - Conclusive but not
Skin sensitisation sufficient for
classification
3.5. - - Conclusive but not
Germ cell mutagenicity sufficient for
classification
3.6. - - Conclusive but not
Carcinogenicity sufficient for
classification
3.7. - - Conclusive but not
Reproductive toxicity sufficient for
classification
3.8. Specific target organ toxicity - ) Conclusive but not
P g 9 y sufficient for
—single exposure L
classification
3.9. Specific target organ toxicity H373 - -
— repeated exposure
3.10. Aspiration hazard - - Data lacking
4.1 Hazardous to the aquatic | ) Conclusive but not
. sufficient for
environment o
classification
5.1. Hazardous to the ozone layer - Data lacking
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DIncluding specific concentration limits (SCLs) andfittors
2 pata lacking, inconclusive, or conclusive but ndfisient for classification

Labelling: Signal word:
Danger
Pictogram:
GHS02, GHS06, GHS08
Hazard statements:
Flam. Sol. 2H228: Flammable Solid
Acute Tox. 3H301: Toxic if swallowed
STOT RE 2H373. May cause damage to organs through prolongeepaated exposure if
swallowed

Proposed notes assigned to an entry: -
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2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellig

Metaldehyde is a molluscicide for the control afgd and snails, and was approved in 2008 for
Annex | listing as a 3A Review compound under Cdubtective 91/414/EEC, with Austria as
Rapporteur Member State. In accordance with ArB@€) of the CLP Regulation, metaldehyde
should now be considered for harmonised classificand labelling. Therefore, this proposal
considers all physico-chemical, human health amt@mmental end points. This Annex VI dossier
presents a classification and labelling proposaktdanainly on the information presented in the
assessment of metaldehyde under Directive 91/4Xd/HBe assessment made under that Directive
is attached to the IUCLID 5 dossier.

Metaldehyde is already listed in Annex VI of theRCRegulation (it was inserted into Annex | of
Directive 67/548/EEC in the Y9\TP and updated with the 3ATP [Tox data were not discussed
for update with 3% ATP]) with the classifications as F; R11 and X22R

This proposal seeks to update these classificatonadditionally, to include classification for
repeated dose toxicity. During the peer reviewAonex | Inclusion of metaldehyde Member States
and EFSA agreed that Austria should flag the nesp@sal for classification and labelling to

ECHA, including repeated dose toxicity.

2.2 Short summary of the scientific justification for the CLH proposal

Current classification according to Annex VI, TaBld in the CLP Regulation for Metaldehyde is
Flam. Sol. 2, H228.

The lowest L3, value of 283 mg/kg for acute oral toxicity was ouin rats. According to
Regulation (EC) No. 1272/2008 metaldehyde beloagsctite toxicity category 3 (50 < ATE300
mg/kg bw) and requires classification and labellivith H301 “Toxic if swallowed”.

Metaldehyde requires classification wit373 “May cause damage to organs through prolonged
or repeated exposure (if swallowed)based on the findings of mortality at 30 mg/kg dand
testicular findings (moderate to marked diffus@pltry and/or degeneration of the germinative
epithelium) at 90 mg/kg bw/d in a 52-week dog stu@teria as specified in the Regulation (EC)
No. 1272/2008: For the oral route the guidancee&to assist in Category 2 classification are 10 <
dose< 100 mg/kg bodyweight/day. These guidance valuies te effects seen in a standard 90-day
toxicity study conducted in rats.

Regarding environment (considerin@obATP criteria) following classification will be ppmsed:

CLP: no classification
2.3 Current harmonised classification and labelling

2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP Regulation

Classification:
Flam. Sol. 2, H228
Acute Tox. 4, H302
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Labelling:
pictograms: GHS02, GHS07

signal word: Dgr
hazard statement codes: H228, H302

2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP Regulation

Classification:
F: R11
Xn; R22

Labelling:

F; Xn

R: 11-22

S: (2-)13-16-25-46

24 Current self-classificationand labelling

2.4.1 Current self-classification and labelling based othe CLP Regulation criteria

No self-classification and labelling based on CL&g&ation criteria was proposed by the notifier.
However, on the ECHA website the following notifieldssification and labelling according to CLP
criteria are given.
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Classification Labelling
Hazard Class and Hazard Statement Hazard Statement Supplementary Hazard Pictograms, Signal
Category Code(s) Code(s) Code(s) Statement Code(s) Word Code(s)
Flam. Sal. 2 H228 H228 GH507
GH502
Acute Tox. 4 H302 H302 Dagr
Flam. Sal. 2 H228 H228 GHS02
Acute Tox. 4 H312 H312 R
Flam. Sol. 2 H228 H228 GHS06
GH502
Acute Tox. 3 H301 H301 Dgr
Flam. Sol. 2 H228 H228
GHS502
Acute Tox. 3 H301 H301 GHS06
. . Dar
Aguatic Chronic 3 H412 H412
Flam. Sol. 2 H228 H228
GH502
Acute Tox. 3 H301 H301 GHS06
H373 (Testes GHS09
STOTRE 2 . ! H373
liver) (Oral) GHS08
Dar
Aguatic Chronic 2 H411 H411
Flam. Sol. 2 H228 H228 GHS07
GH502
Acute Tox. 4 H302 H302 wWnag
Flam. Sol. 2 H228 H228 GH502
GHS06
Acute Tox. 3 H301 H301 Dgr
Flam. Sol. 2 H228 H228
Acute Tox. 4 H302 H302 GH507
GHS502
STOT RE 2 JERE I, H373 GHsos
(Oral) Dgr
Aquatic Chronic 3 Ha12 Ha12
Flam. Sol. 2 H228 H228
GH506
Acute Tox. 3 H301 H301 GH502
Wng
Acute Tox. 2 H330 H330
3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE VEL

Metaldehyde is used as a pesticide. For pestitigae is no need for justification (cf. Article 3%(
CLP Regulation).
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

11

Name and other identifiers of the substance

Table 4: Substance identity

EC number: 203-600-2

EC name: Metaldehyde
2,4,6,8-tetramethyl-1,3,5,7-tetraoxacyclooctan

CAS number (EC inventory): 203-600-2

CAS number: 108-62-3

CAS name: 2,4,6,8-tetramethyl-1,3,5,7-
tetraoxacyclooctane
1,3,5,7-Tetroxocane, 2,4,6,8-tetramethyl-

IUPAC name:

r-2, c-4, c-6, c-8-tetramethyl-1,3,5,7-
tetroxane

CLP Annex VI Index number: 605-005-00-7
Molecular formula: CgH1604
Molecular weight range: 176.2 g/mol
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Structural formula:

CH;

o)\o
H3C—< >—CH3

@) O

CHj;

1.2 Composition of the substance

Table 5: Constituents (non-confidential informajio
Constituent Typical concentration Concentration range Remarks
Metaldehyde Min. purity: 985 g/kg 983 — 998 g/kg -

Current Annex VI entry:

Table 3.1

List of harmonised classification and labellinghaizardous substances

Index No | International EC No | CAS Classification Labelling Specific Notes
Chemical No ; Conc.
Identification Hazard Class Hazard Pictogram, Hazard Suppl. Limits

and Category statement | Signal Word | statement Hazard M—fact’ors
Code(s) Code(s) Code(s) Code(s) statement
Code(s)

605-005- | 2,4,6,8-tetramethyl- | 203- 108- Flam. Sol. 2 H228 GHS02 H228

00-7 1357 600-2 | 62-3 | Acute Tox. 4* | H302 GHS07 H302
tetraoxacyclooctane

Wng
metaldehyde
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Table 6:

Impurities (non-confidential information)

Impurity

Typical concentration

Concentration range

Remarks

Acetaldehyde (relevant
impurity)

Max. content: 1.5 g/kg

Current Annex VI entry:

Table 3.1

List of harmonised classification and labellinghaizardous substances

Index No International EC No | CAS No Classification Labelling Specific Notes
Chemical : Conc.
Identification Hazard Hazard Pictogram, | Hazard Suppl. Limits
Class and statement | Signal statement | Hazard M—fact’ors
Category Code(s) Word Code(s) statement
Code(s) Code(s) Code(s)
605-003-00-6 | acetaldehyde; 200- 75-07-0 Flam. Lig. 1 | H224 GHS02 H224
ethanal 836-8 Carc. 2 H351 GHS08 H351
Eye Irrit. 2 H319 GHS07 H319
STOT SE 3 H335 Dgr H335
Table 7: Additives (non-confidential information)
Additive Function Typical concentration | Concentration range | Remarks
Confidential Stabilizer confidential - -

Current Annex VI entry: no entry

1.2.1 Composition of test material

Physico-chemical properties: purity of tested técdlnmaterial in the range from 99.1% to 99.5%)

Human health hazard assessment: purity of testduhiteal material in the range from 90.14% to

94.8%

Environmental hazard assessment: purity of testednical material in the range from 90.2% to

98.7%
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1.3 Physico-chemical properties

Table 8: Summary of physico - chemical properties

Study Method Results Conclusion/Comment| Reference
B.2.1.1 EEC/A1 and TGAI purity: 99.5 % (w/w) Acceptable Comb, A. L.
Melting point, | OECD 102 Two methods according OECD 102 were used in tisisnig: The use of technical | (2007)
freezing point | petal block and Metal block method and DSC. material is acceptable| (Doc. No.
or Differential scanning since purity is 112-002)

solidification
point
(HA 2.1.1)

calorimetry method
(DSQ))
GLP

Metal block method determination:
Heating rate: 1 °C/min -sealed tube

In the metal block method the samples (in duplicaszs placed in
a sealed tube. The samples went straight to stgge.B clearancg
between the sample and the wall due to shrinkagjeeainelt) as
described in method OECD 102 (figure 2) at a teipee of 191
°C. The remaining stages of melting were not oles®erComplete
sublimation was achieved at 201 °C and at 197 $Qetively.

Differential scanning calorimetry determination:

Heating rate: 10 °C/min range: 25 °C to 400 °Ctmasphere of
air. Tests were performed in open and in sealecildas.

In each case a sharp endotherm peak with a maxipetnween
200 and 210 °C was detected. The extrapolated tersgeratures
for the sharp endotherm peak were 182 °C for tlen@md 185 °G
for the sealed crucible tests. The endothermsestavith broad
features with onsets at approx. 100 °C which indshe
initiation of changes in the test substance attdmngperature.

After each test the crucible was empty.

U

Metaldehyde starts to sublime at 191 °C.

> 98 %(w/w)
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Study Method Results Conclusion/Comment| Reference
B.2.1.2 Statement Tier 2 Not applicable, as the test itemsolid Not applicable as
Boiling point sublimation is more
(1A 2.1.2) realistic
B.2.1.3 EEC/A1 and TGAI purity: 99.5 % (w/w) Acceptable Comb, A. L.
Temperature ¢ OECD 102 Metaldehyde starts to sublime at 191 °C. The use of technical | (2007)
decomposition wetal block and material is acceptable| (Doc. No.
or sublimation| pitferential scanning since purity is 112-002)
(1A 2.1.3) calorimetry method > 98 %(w/w)

(DSQ))

GLP
B.2.1.4 OECD 109 (Gas Purified product purity: 99.1 % (w/w) Acceptable Hogg, A.S.;
Relative comparison L oy 3 . ) _ (1998)
density pycnometer) Density: 1.27 x 10kg/m” (20 £ 0.5 °C) Method is equwalenlt(DoQ No.
(1A 2.2) GLP to EEC/A3 112-001)

Relative density is nat
reported

B.2.1.5 OECD 104 (Statig Purified product purity: 99.3 % (w/w) Acceptable Cardinaals,
Vapour method) . J.M. (1988)
pressure not GLP* Vapour pressure: 6.6 £ 0.3 Pa (25 °C) (Doc.
(”A 231) 4.4 +0.2 Pa (20 oc) NOllS-OOl)
B.2.1.6 Calculation 3.5 Pan3mol™ (20 °C) Acceptable Cardinaals,
Volatility, o J.M. (1988)
Henry's law values used for calculation: (Doc.
constant water solubility: ~ 0.222g/L  at 20 C No.115-002)
(1A 2.3.2) 4.4 Pa at20 °C

vapour pressure.
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Study Method Results Conclusion/Comment| Reference
B.2.1.7 Visual examination TGAI purity: 99.5 % (w/w) Acceptable Comb, A. L.
B.2.1.8 _ White crystalline powder The use of technical | (2007)
Appearance: material is acceptable| (Poc. No.
physical state since the purity is > 112-002)
(A 2.4.1) 98%.
Technical product purity: 99.3% (w/w) Acceptable O'Connor,
White powder B.J.,
Mullee, D.
M. (2000)
(Doc. No.
172-001)
B.2.1.10 UV/VIS - Spectroscopy Purified product purity: 99.1 % (w/w) Acceptable O’Connor,
Spectra of the OECD guidelingd ¢ =1.02 x 1Gmol/L (0.18 g/L) B.J., Mullee,
active No.101 D.M.,
substance GLP Solvent (2001)
(1A 2.5.1) MeOH/HCI | no significant absorption occurs at ary (Doc.  No.
[90/10 (0.1 N)| wavelength. 119-001)
VIV]
MeOH no significant absorption occurs at any
pH 7 buffer| wavelength.
[90/10 v/v]
MeOH/NaOH | no significant absorption occurs at any
[90/10 (0.1 N)| wavelength.
VIV]
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Study Method Results Conclusion/Comment| Reference
"H and“C-NMR UV/VIS, IR, NMR and MS spectra including interpriéta data| Acceptable
were submitted.
FTIR . The spectra confirm the molecular structure.
(KBr, 4000 - 600 cnf)
Optical purity: not relevant as Metaldehyde hasptical isomers.
MS (El 70eV)
B.2.1.11 OECD 101 Purified product purity: 99.5% (w/w) Acceptable Comb, A. L.
Spectra of GLP except NMR Acetaldehyde is considered to be a relevant imyurit Although the NMR | (2009)
relevant spectrum Ultravioletivisible. infrared | i q [ spectrum was not (Doc. No.
impurities raviolet/visible, infrared, nuclear magnetic seance and mass performed according | 157-001)
(1A 2.5.2) spectra were recorded and found to be consistéhtthae assigned to GLP because the
structure of the molecule. laboratory (London
Metropolitan
University) is not a
member of the UK
GLP compliance
programme the
structure of
acetaldehyde is
confirmed by IR, MS
and UV.
B.2.1.12 EEC A.6| Purified product purity: 99.3 % (w/w) at 20.0 20C Acceptable Bohle, J.F
Solubility in| OECD 105 1989
water y (Flask shaking methoc )0.188 g/L at pH 7.2; buffer based on Milli-Q-wa(®fillipore) EDOC.) No.
(1A 2.6) not GLP* 0.196 g/L at pH 5; buffer based on Milli-Q-water i(lypore) 114-001)
0.186 g/L at pH 9; buffer based on Milli-Q-wateri{lypore)
OECD 105| Purified product purity: 99.3 % (w/w) 19.9 - 230 Acceptable Cardinaals,
(Flask shaking method) . . | J.M.
not GLP* 0.222 g/L; pH 6.5; Milli-Q-water (Millipore) OECD 105 IS (1988b)
comparable to (Doc.  No.




CLH REPORT FOR METALDEHYDE

Study Method Results Conclusion/Comment| Reference
B.2.1.13 EEC A.6| Purified product purity: >99.5% (w/w) Acceptable olde, J.F.,
Solubility in| OECD 105 _ _ (1989)
SI(I),lbtlgn;S not GLP* hexane 521 X 15 114-004)

( 1) methanol 1.73 Comb, A. L.
toluene 0.53 (2007)
tetrahydrofurane 1.56 (Doc. No.
1,2-dichloroethane 3.08 114-006)
acetone 1.46

EEC A.6| Purified product purity: 99.5% (w/w) Acceptable @nnor,
(Flask shaking method) — B.J., Mullee,
GLP solvent solubility at 20.0 + 0.5 °C [g/L] D.M..
ethyl aceto acetate 0.754 (2001a)
(Doc. No.
114-005)

B.2.1.14 OECD 107| Purified product purity: 99.3 % (w/w) at 19.9-20Q¢ Acceptable Cardinaals,

Partition (Shake flask method) | J.M.

coefficient not GLP* log Pow=0.12 B, =1.33 £ 0.04 at pH 6./The method I$ (1088h)

n- comparable to th 2(Doc.  No

EEC/A8 shake flask : '

octanol/water Effect of pH (4 to 10) is not required, because atighyde i 1athod 114-002)

(1A 2.8) neither an acid nor a base.

Because metaldehyde is not an ionisable compouadwtiter

phase is not buffered
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Study Method Results Conclusion/Comment| Reference
B.2.1.15 US EPA-FIFRA N-| “C-Metaldehyde radiochemical purity: > 99% Acceptable Carpenter,
Hydrolysis 161-1 . . . M., (1989)
rate 40 CFR  158.130 Study performed at 25 1 °C for 30 days in the dark (in pH 5, For details see B 8:4(Doc. No.
(IA2.9.1) | not GLP* and 9 buffers) Fate and behaviour in711.001)
water
Metaldehyde is hydrolytically stable, no accuraa-hfe could be
determined due to insignificant degradation
B.2.1.16 US EPA-FIFRA N-| *C-Metaldehyde radiochemical purity: > 97.7% Acceptable Carpenter,
Direct 161-1 . . M., (1989a)
phototrans- |40 CFR  158.130 Study performed at 25 1°C for 30 days (in pH 7 buffer) For details see B 8'4(Doc. NoO.
i Fate and behaviour in
formation not GLP* On day 30, 97.5% of the initially administered wareompound \yater 712-001)
(1A 2.9.2) was still found.
Metaldehyde is photolytically stable, no accuraaé-hfe could be
determined due to insignificant degradation
B.2.1.17 FAO revised guidelines*'C-Metaldehyde radiochemical purity: > 97.7% Acceptable Carpenter,
Quantum on Environmenta| ) i M., (1989a)
: ; Fate and behaviour in
(1A 2.9.3) Regl_st_ra-tlon of Test substance is stable in the absence of a geoitiser| yater 712-001)
Pesticides therefore no separate determination is necessary
SETAC 1995
B.2.1.18 Not relevant as
Dissociation Metaldehyde does not
constant dissociate in water
(pKa)
(1A 2.9.4)
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Study Method Results Conclusion/Comment| Reference
B.2.1.19 Atkinson  calculation] Koy = 73.8 x 10 cnt x moleculé” x se¢" Acceptable Voget, M.,
Stability in . : (1994)
air, half-life in troposphere: t¥2 : 5.3 hours For details see B 8.7 1(Doc. No.
photochemica the and behaviour IN782-001)
oxidative air
degradation
(A 2.10)
B.2.1.20 EEC/A10 Technical product  purity: 99.5% (w/w) Acceptable Tremain,
Flammability | GLP - . , . S.P., (2001
(1A 2.11) As the preliminary test was positive, the main testording ta The study_ Wa$ Doc.  No.
EEC/A10 was performed with the result, that Methidke is| performed with the 119-002)
highly flammable| TGAI of high purity.
(the propagated combustion over the 100 mm was seddnds) e
R11 for classification
IS required
B.2.1.21 EEC/A16 Technical product  purity: 99.5% (w/w) Acceptable Tremain,
Auto- GLP N . S.P., (2001
flammability No self ignition up to 400 °C The study. Was Doc.  No.
(1A 2.11.2) performed with the 119.002)
TGAI of high purity.
B.2.1.22 Not applicable because
Flash  point material is a solid wit
(1A 2.12) a melting point > 40°Q
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Study Method Results Conclusion/Comment| Reference
B.2.1.23 EEC/A14 Technical product  purity: 99.5% (w/w) Acceptable Tremain,
Explosive GLP o . , S.P., (2001
properties Thermal sensitivity test: no explosion after 5 nt@su (nozzlg The study Wa$ Doc.  No.
(IIA 2.13) diameter: 2.0 mm and 6.0 mm) performeq with. the 119-002)
_ o TGAI of high purity.
Shock test: no explosion occurred within 6 testagia mass of 10 Anonymous
kg from a height of 0.4 m Although dust] (2001) '
- _ , . , explosion does NAtDoc  No.
Friction test: no explosion occurred within 6 tesi_ssng a 36 kgt cover this annex point,955_oo4)
(=360 N) loading. A black mark on the porcelain platel ped the MSDS indicates
indicates decomposition that metaldehyde is
classified as St(H)Z:
strong dust explosion,
indicator 2
B.2.1.24 EEC/A5 Purified product purity: 99.5% (w/w) Acceptable O’Connor,
Surface Ring method . . _ B.J., Mullee,
tension GLP 0=719mN/mat19.5°C+0.5°C The .gomﬁ)jound is fnCtD.M.,
considered as surfa¢
(1A 2.14) (0.204 g/L aqueous solution) active 3%%%1) No
119-001)
B.2.1.25 Statement Oxidizing properties are not expectedsidering the overall Acceptable Weiss, A.
Oxidising chemical structure and the oxygen balance of Metaide. (2009)
properties (Doc. No
(1A 2.15) 143-(.301).

* not GLP: as no certificate of the relevant GLRhawity is attached, but due to the date of stuy,necessary.
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for Classification and Labelling.

2.2 Identified uses

Metaldehyde is a molluscicide for the control afgd and snails.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES
Table 9: Summary table for relevant physico-chatrstudies (DSD)
Method Results Remarks Reference
EEC/A10 highly flammable - Tremain, S.P.,
(the propagated combustion ovier (2001)
the 100 mm was < 45 seconds (Doc. No. 119-
002)
3.1

3.1.1 Summary and discussion of physico-chemical propeds

Current classification according to Annex VI, TaBld in the CLP Regulation for Metaldehyde is
Flam. Sol. 2, H228.

3.1.2 Comparison with criteria

Not relevant since no test/study is reported in @&nNI, Table 3.1 to be compared with method
EEC/A10.

3.1.3 Conclusions on classification and labelling

Current classification according to Annex VI, TaBld in the CLP Regulation for Metaldehyde is
Flam. Sol. 2, H228.

4 HUMAN HEALTH HAZARD ASSESSMENT
4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information

One single study on ADME of metaldehyde was coretlict Sprague-Dawley CD rats and
included single oral dosing with 10 and 100 mg/kd eepeated oral dosing with 10 mg/kg. In this
study, absorption, distribution, excretion as vaslimetabolism were investigated.

Absorption: Metaldehyde was absorbed rapidly amdtprally completely in male and female rats
after single low and high dose (10 and 100 mg/kg) r@peated oral low doses (10 mg/kg).
Maximum concentrations in blood were found withi h in males and 2-4 h in females, with
calculated half-lives of 3.4 h for males and 8#@hfemales indicating a faster metabolism and
excretion in males than in females. Oral absorptvas essentially complete as the majority of
radioactivity (approximately 80% after 48 h and 8&fer 7 days) was expired as £@0% of the
administered radioactivity was still found in thedy after 7 days, and 2-5% of the dose was found
in urine.
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Distribution: Following single or repeated oral ohag radioactivity was widely distributed into the
whole body. The majority of radioactivity foundtime body was detected in the carcass
(approximately 80%) and the rest was distributedenoo less evenly in tissues and organs
investigated. Small amount of metaldehyde (0.5%emahd 0.59% females) were found in the
brain, indicating that metaldehyde can pass thedlwrain barrier. There was no indication of
bioaccumulation as there was no increase of tigssidue levels after repeated administration
compared with tissue levels after single applicatithe amount of radioactivity found in the whole
body markedly decreased over time as demonstrgtétebamounts found at peak blood level, first
half-life, second half-life and 7 days after dosing

Excretion: Most of the administered radioactivitgsMfound in the expired air, regardless of single
or repeated dosing: approximately 80% after 48ch&5%6 after 7 days. The amounts found in urine
(2-5%) and faeces (2-3%) were comparably low addpendent from the dosing scheme. Most of
the radioactivity was excreted during the first 28-h after application, however, males expired the
radioactivity more rapidly than females during ttise period.

Metabolism: Analysis of blood samples collectedlifferent time points showed that metaldehyde
is metabolised to acetaldehyde. No other metalsolere found in the blood. When urine samples
were analysed:’C residues appeared as multiple peaks with reteriioes associated with very
polar compounds. No intact metaldehyde was detentedne. The analysis of trapping solutions
of the expired air showed that almost all of thdigactivity was expired as GOTaken together it
can be assumed that metaldehyde is extensivelyboleted to acetaldehyde. The metabolic profile
of acetaldehyde is well established and involvesveosion of acetaldehyde to acetyl-CoA. The
physiological molecule acetyl-CoA is oxidised thgbuthe Krebs cycle to CQor utilised in the
various anabolic reactions involved in the syntheasfi cholesterol, fatty acids or other tissues
constituents. The oxidation reactions accountterlarge amount dfC-labelled C@ found in the
expired air while the anabolic reactions accounttie slow decline of'C residues observed in the
carcass.

4.1.2 Human information

Not available.

4.1.3 Summary and discussion on toxicokinetics

Absorption, distribution, excretion and metabolism(toxicokinetics)

Rate and extent of oral absorption Rapid and essentially complete (>95%) based on
excretion via air (80% within 48h; 85% within 7 dy
and urinary excretion (2-5% within 7 days). FurtBer
10% was still present in the body after 7 days.

Distribution Widely distributed; most of radioactivity found in
carcass and not in specific organs

Potential for accumulation No evidence of accunaoitat

Rate and extent of excretion After 7 days: expired air (85%); urine (2-5%); fasg2-
3%)

Metabolism in animals 85% metabolised to acetaldehyde and expired gs ZO

5% metabolised and excreted via polar degradatiein
urine (no parent compound in urine); 2-3% in faauas
identified.
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4.2  Acute toxicity

Table 10: Summary table of relevant acute toxisityidies

Method Results Remarks Reference

Acute oral toxicity in the rat LDgo = 283 mg/kg bw (M+F)| - Jones, J., Collier,

(OECD guideline 401) T.; 1987

Acute oral toxicity in the rat, up- | LDso = 654 mg/kg bw (F) This study was not Durando, J.; 2009

and-down procedure (OECD requested by the RMS

guideline 425) or any other MS.

Acute oral toxicity in the mouse | LDso= 411 mg/kg bw (M) - Coles, R.; 1990

(OECD guideline 401) LDgo = 443 mg/kg bw (F)

Acute percutaneous toxicity in ratsLDs, > 5000 mg/kg bw Limited validity Davies, R.,
Collins, C.; 1974

Several information regarding acute toxicity carfdaend in public literature e.g.
http://toxnet.nim.nih.gov/cgi-bin/sis/search/a? disdbh: @term+@DOCNO+17 3%
http://www.inchem.org/documents/pims/chemical/pi238m However the dossier submitter does
not have access to the original studies. Thereforevaluation on reliability of the respective
information could be performed and this informati@as not been included into the CLH-report of
metaldehyde.

4.2.1 Non-human information

4.2.1.1Acute toxicity: oral

Reference: P0O071: OECD 401 Acute oral toxicity inhe rat, Project Number
102/9A
Author(s), year: Jones J., Collier T., 1987

Report/Doc. number: Doc.No. 521-002, Lonza Repart D854, Conducting laboratory:
Safepharm Laboratories Limited, Derby, UK

Guideline(s): OECD Guideline 401 (1981)
GLP: Yes

Deviations: No

Validity: Valid

Material and Methods:

Groups of 5 rats/sex received single doses of Bi¢leecontrol), 100, 200, 400 and 800 mg/kg bw
metaldehyde (sponsor’s identification: PO071; batwh3157; purity 99.3 %) suspended in arachis
oil by oral gavage. This dose selection was bagea a range-finding study where one male and
one female rat per test group were dosed with 280, 500, 1000, 2000 and 5000 mg/kg bw. At
the beginning of the study the rats (strain: SpeaDawley CFY; source: Interfauna Ltd., UK) were
approximately five to eight weeks old and weigh28-148 g (males) and 114-148 g (females).

Animals were observed immediately after dosing @@l 12 and 18 h after dosing and
subsequently once daily for 14 days. Death andeenaé of clinical signs of toxicity were recorded
at each observation. Bodyweights were determineth@iay of treatment (day 0), days 7 and 14,
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and at death. All animals were subjected to gressapsy examination for any macroscopic
abnormalities. No tissues were retained.

Findings:

Range finding study: No deaths were observed ath@d®50 mg/kg, while 2 deaths were noted at
doses of 500 mg/kg and above. Therefore mortadita chdicated an oral Lfgbetween 250 and
500 mg/kg.

Main study: The observed death rates were 0/5 tdesmand females at 100 mg/kg, 2/5 for males
and 1/5 for females at 200 mg/kg, 3/5 for males4Bdor females at 400 mg/kg, and 5/5 for both
males and females at 800 mg/kg. Two males treaihdB00 mg/kg and one males treated with
400 mg/kg were found dead immediately after dosiiigother deaths were noted six or twelve
hours after dosing. The acute oral median lethaédbDso) was calculated to be 283 mg/kg
bodyweight. Clinical signs were observed at alledievels immediately after dosing. Principal
signs of toxicity noted in both decedents and stmgi animals were hunched posture, pilo-erection,
lethargy and decreased respiratory rate. Occaswnsblated signs were increased salivation,
ptosis, (occasional) body tremors, red/brown stgiiround the eyes, snout and mouth with
diuresis, diarrhoea, tonic convulsions, ataxia@ma. Surviving animals showed no signs 2-8
days after dosing. All surviving animals had expdagains in bodyweight over the study period.
Common findings noted in decedents were red or badyaged lungs, dark or patchy pallor of the
liver and congestion of the small intestine. Slanglof the gastric mucosa was also noted. No
abnormalities were noted at necropsy of animaledit the end of the study period.

Conclusion:

Metaldehyde (suspended in arachis oil) is of maddricity to rats after oral administration. The
acute oral L3y was calculated to be 283 (210 — 382) mg/kg bw.

Reference: Acute Oral Toxicity Study with META Metaldehyde techn. CAS No.
108-62-3: Up-And-Down Procedure in Rats

Author(s), year: Durando J., 2009

Report/Doc. number:  Eurofins/Product Safety Lalmras, USA; Laboratory Identification No.
26776
Lonza Report No. 4377, Doc. No.: 521-003

Guideline(s): US EPA, OPPTS 870.1100

OECD Guidelines for the Testing of Chemicals, Tést 425
GLP: Yes
Deviations: No
Validity: Valid

Material and methods:

Test material META Metaldehyde techn.

Lot/Batch 38596

Purity 99.10%

Vehicle Distilled water; Satellite group: corn oil
Species Rat, females

Strain Sprague-Dawley derived, Albino

Age 9-11 weeks

Weight at dosing 164-213 g
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Source Ace Animals, Inc., Boyertown, PA, USA

Main Test: Based on the Sponsor’s estimation afiagg of 350 mg/kg, the test was conducted
using a default starting dose level of 111 mg/lkgg@0% w/w mixture in distilled water), which
was administered to one healthy female rat by gagbge. Following the Up and Down test
procedure, additional females (three at each dosad)lwere tested at levels of 350 and

1110 mg/kg.

Confirmatory Test: Following completion of the magst using distilled water as a vehicle (the
preferred vehicle according to the guideline), afcmatory limit test at 350 mg/kg using corn oll
was performed. A number of previous gavage toxigityies with the test substance have been
conducted with corn oil as the vehicle, and it wassidered useful to confirm that the vehicle
would not make a significant difference to toxicitjhe test substance diluted in corn oil at 30 %
w/w was administered to one female rat by oral gavat 350 mg/kg. Due to the absence of
mortality in this animal, four additional femalegm sequentially treated at the same dose level.

Females were selected for the test because thdgegreently more sensitive to the toxicity of test
compounds than males. All animals were observedhfatality, signs of gross toxicity, and
behavioural changes for a 14-day period post ddsenastration or until death occurred. Body
weights were recorded prior to administration agdimon Study days 7 and 14 or after death.
Necropsies were performed on all animals.

Findings:
Table 11: Main test (vehicle: distilled water)
Dosing Animal No. Sex dosed Dose level Dose volume Outcome*
Sequence (mg/kg) (ml)

1 3101 F 111 0.077 S
2 3102 F 350 0.21 S
3 3103 F 1110 0.59 D
4 3104 F 350 0.20 S
5 3105 F 1110 0.65 D
6 3106 F 350 0.20 S
7 3107 F 1110 0.63 D

* S — Survival, D — Death
Main test:

111 mg/kg Dose Level (1 animal): no clinical signg,effect on body weight, no gross
abnormalities

350 mg/kg Dose Level (3 animals): All animals sued and gained body weight during the study.
Following administration, two animals were hypoeetand/or exhibited reduced fecal volume and
the third animal was observed with piloerectionwduger, all animals recovered by Day 2 and
appeared active and healthy for the remaindereofithhday observation period. No gross
abnormalities were noted for these animals.

1110 mg/kg Dose Level (3 animals): All animals dwdthin one day of test substance
administration. Prior to death these animals wgpohactive and/or exhibited hunched posture and
tremors. Gross necropsy of the decedents reveadediscoloration of the lungs, red intestines, red
oral discharge and/or ano-genital staining.

Table 12: Confirmatory Test (vehicle: corn oil)
Dosing Animal No. Sex dosed Dose level Dose volume Outcome*
Sequence (mg/kg) (ml)
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Dosing Animal No. Sex dosed Dose level Dose volume Outcome*
Sequence (mg/kg) (ml)
1 3108 F 0.22 S
2 3109 F 0.24 S
3 3110 F 350 0.23 D
4 3111 F 0.24 S
5 3112 F 0.24 S

* S — Survival, D — Death
Confirmatory test:

One animal died within one day of test substanceimidtration. Prior to death this animal was
hypoactive and exhibited tremors. Following adnimaison, the surviving animals were

hypoactive, however, they recovered by Day 1, ghbwdy weight and appeared active and healthy
for the remainder of the 14-day observation periaiabss necropsy of the decedent revealed
discoloration of the intestines and lungs. No gradssormalities were noted for any of the
euthanized animals when necropsied at the conclwdithe 14-day observation period.

Conclusion:

Based on the results of the study, the acute ddg} bf the test substance is estimated to be
654 mg/kg in female rats with approximate 95% Caberfice Limits of 1110 mg/kg (upper) and
350 mg/kg (lower). A confirmatory limit test indiesl that animals are not substantially more
sensitive to the test substance when administeredrin oil than when administered in water.

Reference: P0O071: Acute oral toxicity test in the wuse, Project Number 102/50

Author(s), year: Coles R., 1990

Report/Doc. number: Doc.No. 521-001, Lonza Repart D825, Conducting laboratory:
Safepharm Laboratories Limited, Derby, UK

Guideline(s): OECD Guideline 401 (1981) ); US EPgsttide Assessment Guidelines
Subdivision F, No 81-1; Annex V method B1 of EECn@nission
Directive 84/449/EEC

GLP: Yes
Deviations: No
Validity: Valid

Material and Methods:

Groups of 5 mice/sex received single doses of Bi¢le control), 400, 526, 693, 912 and

1200 mg/kg bw metaldehyde (sponsor’s identificatR®071; batch no. 5448; purity 99.3 %)
suspended in arachis oil by oral gavage. As thdatityrdata derived from these dose groups did
not permit calculation of the acute oral 4value, an additional group of 5 mice/sex weretaga
with 304 mg/kg. The dose selection was based upange-finding study when one male and one
female mouse per test group were dosed with 50I0,13D00 and 5000 mg/kg bw. At the
beginning of the study the mice (strain: BKW; s@urBantin & Kingman Ltd., Hull, UK) weighed
21-30 g (males) and 20-25 g (females), and wereoappately six to eight weeks old. Animals
were observed 1 and 4 hours after dosing and sues#y once daily for 14 days. Deaths and
evidence of overt toxicity were recorded at eackeolation. Individual bodyweights were recorded
on the day of treatment (day 0), days 7 and 14t death. All animals were subjected to gross
necropsy. No tissues were retained.

Findings:
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Range finding study: No deaths were observed ant§@g, while 2 deaths were noted at doses of
1000 mg/kg and above. The mortality data indicatedral L3y, between 500 and 1000 mg/kg.

Main study: The observed death rates were 0/5dtr bexes at 304 mg/kg, 4/5 for males and 3/5
for females at 400 mg/kg, 3/5 for both sexes atrdgékg, and 5/5 for males and 4/5 for females at
693 mg/kg, 5/5 for both sexes at 912 mg/kg, andd&@/Bnales and 4/5 for females at 1200 mg/kg.
Deaths were noted 1-4 hours after dosing and ori daye female at 400 mg/kg) and day 7 (one
male and one female at 526 mg/kg) after treatn@mtamon signs of toxicity included hunched
posture, lethargy and piloerection. Additional swlated signs of toxicity noted were ataxia, ptosis
pallor of the extremities, decreased respiratoty, @ccasional body tremors and tonic convulsions.
Surviving animals appeared normal 1, 2 or 7 datey &featment. All animals treated with

304 mg/kg appeared normal throughout the studydémts of reduced bodyweight gain and
bodyweight loss were noted in all treatment gradyasng the study period. Macroscopic findings
found at necropsy of animals that died during teyswere red lungs, dark liver or patchy pallor
of the liver, pale spleen, dark kidneys, haemorehaighe glandular gastric epithelium and large
intestine. No findings were noted at necropsy o¥ising animals.

Conclusion:

Metaldehyde (suspended in arachis oil) is of mddeicity to mice after oral administration.
The acute oral LEy was calculated to be 411 (346-489) mg/kg bw folesnand 443 (333-591)
mg/kg bw for females.

4.2.1.2Acute toxicity: inhalation

The available study on acute inhalation toxicitgwh major limitations and was considered not to
be of sufficient validity for assessing the acutiealation toxicity of metaldehyde.

Reference: Acute inhalation toxicity to the rat ofmetaldehyde dust

Author(s), year: Berczy Z., Cobb L., Cherry C., 297

Report/Doc. number:  Eurofins/Product Safety Lalmtas, USA; Laboratory Identification No.
26776
Lonza Report No. 4377, Doc. No.: 521-003

Guideline(s): No test guideline is mentioned in shedy report.

GLP: No. When the study was performed (1973), GlaB not compulsory

Deviations: Several deviations with respect to entrguidelines were noted: reduced

number of animals/group; two dose levels; no infation on substance
identification; major reporting deficiencies like #ow, oxygen content,
actual concentration, temperature, humidity and MMA

Validity: limited scientific validity

Material and Methods:

Groups of 4 male and 4 female rats (strain: Spré&tawley; source: Charles River Ltd., UK)
weighing 205-245 g (males) and 173-204 g (femalesg exposed for a 4 hour period (whole body
exposure) to dust aerosols of metaldehyde. Neiltgepurity of the test substance nor the batch no.
is presented in the study report. The nominal cotmagons were 0 (dry air), 1 and 15 mg a.i./L air.
These concentrations were produced by the selectisunitable powder feed and air flow rates in
the dust generator. The test atmosphere dust veaega#hrough a central air inlet into a 100 L
exposure chamber containing a group of 8 rats atggzhmto individual compartments by radial
grills. Particle size distribution was monitored dntlecting dust on a glass slide and examinatfon o

30
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the slide by light microscopy. After the 4 hour expre period the animals were kept under
observation for 14 days. Body weights were measareithe day of exposure (day 1) and then on
days 2, 5, 8, 12 and 14. At the end of the studgrasgopy was performed on all animals.

Findings:

Regarding patrticle size it was reported that 83406f the particles ranged in a size of 1-5 pym and
therefore were considered sufficiently small tockethe respiratory surfaces of the lung. Another 4-
7 % of the particles had a reported size of 5-15gqnohwere regarded as inhalable. The remaining
6-10 % had a patrticle size larger than 15 pm.

One female rat died overnight following the expeswith the high dose of 15 mg/L air. Slight
temporary dyspnea and occasional sneezing wasvellséuring exposure of the low dose animals.
Eye irritation, dyspnea, sneezing, discomfort arwldased nasal and oral secretion were seen in
animals exposed to the high dust concentratiorerAfxposure, these signs of irritation to the
respiratory system disappeared within one hourthmianimals remained lethargic for two days
(low concentration and one week (high concentratigspectively, post-exposure. Slight
reductions of bodyweight were recorded on the ddgwing the exposure procedure in both test
groups, but the rate of growth returned to norroatlie rest of the observation period. In the rat
that died following dust exposure, marked congestibthe lung and pleural fluid in the thorax was
noted; however, these findings could possibly be tduautolytic changes. In surviving rats, no
macroscopic findings were noted at terminatiorhefgtudy.

Conclusion:

The results of the study showed irritating efféotghe respiratory system, however, it is not clear
this irritation was an intrinsic characteristictbé test compound or a secondary result from tisé du
distributed in the chamber in this study of limiteaidity. Only nominal but not actual
concentrations are presented in the study report. ¥ value was calculated. Regarding the
observed death rate, the results indicate thdt@agvalue (4 h whole body exposure) for male and
female rats is in excess of 15 mg/L air (nominalcamtration). However, considering the
limitations of the study, no exact statement onatteially inhaled concentration of metaldehyde is
possible.

An attempt was made to initiate a new inhalatioadity study, but the particle size could not be
reduced to meet the requirements of OECD 403 (@sff2009; summarized in the additional
report to the DAR). Based on this study, it is featsible to perform a valid inhalation toxicity gyu
due to the physico-chemical properties of metaldehy

Reference: Outcome of technical pre-trials for an eute inhalation toxicity study
with Metaldehyde
Author(s), year: Griffiths D.R., 2009

Report/Doc. number: Harlan Laboratories Ltd., Dsthse, UK; Ref: L260109-01/vm
Lonza Report No. 4336, Doc. No.: 581-004

Guideline(s): Not applicable
GLP: Not applicable
Deviations: Not applicable
Validity: Valid

Material and Methods:
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A report in the form of a letter (2 pages) was siitad. In this letter, the work which was carried
out to generate appropriate test atmospheresédquulposes of performing an acute inhalation
toxicity study as recommended in OECD Test Gui@efif3 is described. With respect to the
particle size it is referred to the Draft OECD Teésltideline 403 in the current version of 1996
which requests a Mean Mass Aerodynamic Diameter yiof < 4 um. This reflects the state-of-
the-art requirements for the particle size of aitem to be tested in an acute inhalation toxicity
study.

Due to the crystalline nature of the test matetiaks considered unsuitable for the purposes of
direct atmosphere generation. Therefore attempts made to grind the test material.

Findings:

With different grinding techniques like a Braun mgninder, a Retsch Centrifugal Ball Mill with a
Wrights Dust Feeder or a SAG 410 Solid Aerosol Gatog, the smallest particle size which could
be achieved was larger than 4 um (MMAD = 11.07 um).

With a particle separator which was introduced keefbe aerosol entered the exposure chamber in
order to remove large particles and thereby inerdlas inhalable portion of the generated aerosol,
the MMAD was still 9.58 um.

Conclusion:

It was considered that all techniques availablesvexhausted to reduce the MMAD of the test
material. Thus, the MMAD of approximately 10 um wis best that could be practically achieved
in these series of experiments. It was concludatittie nature of the test material has been
demonstrated to be unsuitable for the performahes acute inhalation toxicity study according to
the state-of-the-art requirements for particle siadlected in the Draft OECD 403 of 1996.

4.2.1.3Acute toxicity: dermal

An acute percutaneous toxicity study was performedts. However, this study shows some
deviations and is therefore considered to be atddnscientific validity: No test guideline is
mentioned in the study report. It complies onlytlyavith OECD guideline 402. Following
deviations were noted: no specification of the beaterial; several reporting deficiences concerning
housing and feeding conditions; no detailed clinadeservation findings and individual necropsy
findings. The study is not conform with GLP. Whée study was performed (1974), GLP was not
compulsory.

Despite of the mentioned deviations, a conclusamlze drawn from this study regarding dermal
toxicity. Groups of 5 rats/sex received a topiggblecation of metaldehyde (neither purity nor batch
no. is presented) suspended in water at dose lel/8l¢vehicle control) and 5000 mg/kg bw. The
test substance was prepared as a 50% suspensiwateinand applied evenly to the intact clipped
skin on the dorso-lumbar region, equivalent to Iff%e total body surface. The treated area was
then covered with aluminium foil which was heldciontact with waterproof plaster. After the 24
hour exposure period, the dressings were carefethoved and the treated skin washed with warm
dilute soap solution and afterwards rinsed witlaclezarm water. The animals were observed
during a period of 14 days. No mortality was ncae8000 mg/kg. The only signs of clinical

toxicity were slight lethargy and piloerection ¢ tday of treatment (number of animals concerned
not given). There was no local reaction like ergtlheor oedema. All treated animals and controls
gained normal bodyweight during the study. Terma#bpsy revealed darkening of the liver and
spleen together with pale or mottled kidneys (nmber of incidences reported).
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Conclusion: Several limitations of the study desigre noted, however, the results demonstrated
adequate evidence that the acute dermal toxicitgyeifldehyde is low. The acute dermal toxicity
LDso of metaldehyde (suspended in water) is considerbe greater than the maximum dose
tested (5000 mg/kg bw).

4.2.1.4Acute toxicity: other routes

No data available.

4.2.2 Human information

Many poisonings are reported after accidental aridal intake of metaldehyde with intoxications
ranging from mild to lethal outcome. Clinical sigimelude gastrointestinal symptoms which may
be followed by convulsions, somnolence, apnoe, ayisncoma and death.

Several cases of metaldehyde poisoning are repang@dummarized in a dissertation from Borbely
A. (1970, Doc.No. 592-001). They were derived framtotal of 223 cases of metaldehyde
intoxication which were reported to the Swiss Tolagical Information Centre between march
1966 and June 1969. The intoxications were all edusy metaldehyde tablets or snail pellets
containing metaldehyde. The data were derived mé&iam report forms filled in by the telephone
information service and completed by the treatifysmian. 122 intoxications were due to
metaldehyde tablets (pure metaldehyde), and 10dsdassnail pellets (5 - 7 %) metaldehyde. 189
children, 24 adults and 10 animals were involveasMof the children affected were aged 2 — 4
years. Apart from 20 attempted suicides by adaltghe intoxications were accidental. The course
of the poisoning is known in 128 cases: 87 cases wdld, 25 moderately severe, 14 severe and 2
fatal. 22 case histories illustrating particulasigvere and typical intoxications are presentedhén t
dissertation and reported here as follows:

Case 1

A 50 year old woman had taken approximately 10-Eiatdehyde tablets about two hours before
hospitalisation. She complained about intense rzaasel vomited white matter. Some degree of
psychological contact was achieved with the patieritshe was unable to give exact details about
the number of tablets ingested or when. Gastriagawvith sodium bicarbonate, activated charcoal
and Carlsbad salt was adopted. During day 1, meatafusion increased. Epileptiform seizures
with tonic-clonic spasms and subsequent respirataifyre and cyanosis were observed. Deep
respiration emerged in the evening. Calcium wasimidiered because of tetany signs. In the
morning of day 2, the patient developed respiratmiglosis and coma. During days 2 and 3, 47
seizures were counted. There was a gradual reductidrequency of seizures terminally, but
increased occurrence of respiratory failure. On dathere was a final respiratory failure of the
patient in coma.

Case 2

While playing, a 2 year old boy discovered a partiof a metaldehyde bar which was not
completely burnt and swallowed it. Shortly afterdsaithe boy began to vomit spontaneously. In the
evening, he had mild diarrhea and spent a restigbs, awakening frequently. When taken out of
bed the next morning, the child could neither watk stand. The boy showed somewhat slow
reactions; contact was possible. The neurologtedils was as follows: intact bilateral reflexes, no
pathological reflexes, Chvostek’s sign and muselaghtly hypertonic. No other pathological
findings were noted. The child was treated with iMal for immediate sedation and relevant
measures were undertaken to promote diuresis. floefusymptoms were observed. The child was
discharged as cured the next day.
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Case 3

A nearly 3 year old child ingested snail pelletstaining metaldehyde five hours prior to
hospitalization. On admission, the child was shingefrom head to foot, with heavily flushed face.
Tendon reflexes were markedly enhanced, but néisdif Chvostek’s sign were initially negative
and later positive. Positive signs of ankle clonusre noted. As therapy gastric lavage with
Glauber’s salts, charcoal, and Luminal by intrausndrip were chosen. On day 2, muscle rigidity
and trembling were no longer observed but low-gitageerreflexia was persistent. Blood alkalosis
with otherwise normal Astrup values, presumably thu¢he vomiting, was noted. The child was
discharged the following day.

Case 4

A 33 year old male patient swallowed 6-8 metaldehtablets four hours before hospitalisation.
Vomiting of white mucus occurred shortly afterwarédlowed by violent trembling and shaking
over the whole body and intense motor restlessrdggerventilation with tetany spasms, loud
groaning and clouding of consciousness, choreaticements, Trousseau’s sign, bilateral dorsal
flexion of toes, intermittent convulsive chokingdamvhite-coated tongue were observed. No
enlargement of liver was noted and pulmonary amdiaa findings were normal. Generalized
seizures with tonic-clonic spasms and transiens los consciousness occurred three times.
Treatment was performed with morphine-scopolaminé ®alium; no signs of renal or hepatic
damage were noted. After regression of acute symgtthe patient remained free of seizures under
Luminal.

Case 5

One hour before hospitalisation, the patient (m2deyears old) had swallowed half a metaldehyde
tablet. The status on admission was: intense dengaitburning in the stomach and intense gastric
pain, nausea, mild cyanosis, spasms of all extiesnitestlessness, anxiety, slight sensory dulling,
hyperpnea, slurring of speech, pure cardiac souadbycardia and occasional extrasystoles. No
information on progress.

Case 6

A 2 year old girl had been playing with metaldehgdeil pellets. After an unspecified period it no
longer responded on being spoken to, and beganitichtand convulse. Slight bouts of vomiting
occurred. Findings on admission were: stiff, uncomss child, extension spasms, clonic spasms,
pink skin, pupils moderately dilated with little agion to light, deep, accelerated breathing,
tachycardia, increased muscle tone, reacting tohtavith spasms and enhanced tendon reflexes.
The child was given Somnifen and Taractan and wasated for gastric lavage which revealed
snail pellets. On day 2 the girl was again brightl aesponsive. The neurological status on
discharge was normal (five days after admission).

Case 7

While on military service, the patient (adult matb$tributed metaldehyde tablets and then had a
meal without first washing his hands. An hour anthadf later, he complained of nausea and
abdominal pain (data on the further course ararggdk

Case 8

At an unspecified time, the patient (adult maley8@rs old) had ingested metaldehyde tablets. His
condition on being found was characterised by vimgpitsalivation, epileptiform convulsions and
risus sardonicus. He was unresponsive when addrdsgedid react to mild stimuli. The patient
became completely responsive within three days.
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Case 9

About two hours previously the patient (male, 1&rgeold) had swallowed four metaldehyde
tablets. Facial twitching, particularly at the sidiethe mouth occurred. Chvostek and Trousseau
signs were positive, increasing restlessness, spasine hands and then of the arms and legs were
noticed. Debris of metaldehyde tablets were obthirsdter several gastric lavages and
administration of large amounts of laxatives. Nalasis was detected. The spasm-like subsided
under Valium and the patient was able to sleepwbie discharged as cured one week later.

Case 10

Two hours previously, the patient (male, 24 yeddy bad swallowed some metaldehyde powder
(an amount approximately equivalent to one-tenthaofmetaldehyde tablet) by mistake and
complained about a burning sensation in the stomf&iter gastric lavage with sodium bicarbonate
and liquid paraffin, no further symptoms were oliedr

Case 11

Sixteen hours prior to hospitalisation a 2 % yddrahild had swallowed half a metaldehyde tablet
and had vomited three times. 24 hours after adansslight trembling of the upper limbs was noted
which subsided after several hours.

Case 12

The mother of the patient (male, 17 years old) pegpared rat poison with metaldehyde in the
following manner: she had crushed half a metaldehwdblet, mixed it with some chocolate and
made a chocolate truffle out of it. The son atd bhathis by mistake. Gastric lavage was adopted.
No symptoms of poisoning were detectable.

Case 13

On blowing out a lamp, the patient (adult male) laag@irated metaldehyde dust. Three and half
hours later, he complained about nausea, stomachapd headache. He was treated with Antrenyl
and Torecan suppositories and was free of symptembBours after the incident.

Case 14

A two year old girl had been sucking a piece ofattkthyde and had possibly swallowed a small
amount. After 25 minutes gastric lavage with sodiicarbonate and prophylactic treatment with
penicillin were adopted. Apart from acetone in arino symptoms of poisoning occurred.

Case 15

A 2 % year old girl had eaten pieces of metaldelsaidtered in the garden as snail pellets. Some
hours later, first spasms, which lasted about sixteours were observed despite administration of
Luminal. No subsequent spasms occurred. The pati@htdischarged as cured after seven days.

Case 16

About two and a half hours after ingestion of s@nail pellets, the parents noticed that the child’s
hand was unsteady while drinking from a cup, ofpilling the drink. The child (male, four years
old) also walked unsteadily and exhibited musclectving. Findings on admission were red face,
slight tachypnea and swollen abdominal wall. Neagalal status was normal, apart from signs of
spasticity of the lower limbs and muscle twitchingithin 24 hours after gastric lavage and
administration of adsorbent charcoal, the symptbat regressed. Two days after hospitalisation,
however, rather extensive paravertebral hematommashe back and over the left spina iliaca
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anterior superior occurred. Platelets, coagulatiore and prothrombin time were normal. The
patient was discharged as cured after four days.

Case 17

A 15 year old boy had swallowed an unknown amounmetaldehyde snail pellets 30 minutes
previously. During the period of hospitalisatiog symptoms of poisoning occurred, apart from
acidosis demonstrable only biochemically.

Case 18

One hour before gastric lavage, the a 2 year ojdhas swallowed one metaldehyde tablet or less.
No symptoms of poisoning apart transient exanthaftes 24 hours were observed.

Case 19

An hour and a quarter prior to hospitalisation gadtric lavage, a 1 year old boy had swallowed no
more than one half tablet of metaldehyde. Statdsbéood count were normal. Gastric lavage with

water and then sodium bicarbonate as well as adtration of charcoal were adopted. No

symptoms of intoxication occurred. Metaldehydeawelge returns was chemically demonstrated.

Case 20

A 4 year old child had swallowed an unknown amaoofntnetaldehyde tablets. On admission, no
symptoms of poisoning except for a reddened fage weted. No subsequent symptoms occurred.

Case 21

The patient (adult male) had been boiling watehwiietaldehyde for some time when he began to
suffer from nausea, dizziness and vomiting (intatian by aspiration). The dizziness subsided only
24 hours later, after he had vomited another digids. The patient was treated with oral sodium
bicarbonate.

Case 22

Several days previously the patient (no informationage and sex) had swallowed 10 tablets of
metaldehyde. He then began to suffer from distundsmn, seeing triangles and red, green and
black images. The disturbances of vision were saidave occurred only on the day of ingestion;

no subsequent symptoms were noted. The patientidergone gastrectomy shortly before. Acid

was nonetheless demonstrated in the residual stomac

In a publication by Moody J. and Inglis F. (1994dNo. 592-029), a single case of metaldehyde
intoxication is presented. A 37 year old Asian maigs admitted to hospital suffering from a
suspected drug overdose and in a comatose condiierdeveloped pyrexia (temperature up to
38.5°C) and multiple violent seizures which wereated with diazepam and phenytoin. On
admission, blood urea, glucose and electrolytegwermal and gastric lavage returned clear fluid.
He was treated with intravenous fluids (5% dexrocend normal saline) but developed
hypokalaemia and mild renal impairment. All indiagdiver function were normal apart from the
AST which was slightly raised on admission (43 W).increasing to 660 U L-1 after 3 days and
declining to 95 U L-1 on the fifth day. On the $ixday the patient had recovered sufficiently to be
transferred to a psychiatric hospital. Relativegnfi two empty containers of Slugit liquid in the
garage. Slugit liquid contained approximately 20métaldehyde and 9 % ethylene glycol. A
minimum intake of 35-50 ml was estimated after éssfrom nausea and vomiting. Subsequent
examination of serum and urine specimens by gasnwwography confirmed the presence of
metaldehyde. The serum levels remained elevate85drours. Ethylene glycol did not appear to
have contributed significantly to toxicity.
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Thompson J., Casey P. and Vale J. (1995; Doc.N?-039) reported a case of suicidal intake of
two 250 ml bottles of Murphy Slugit Liquid (20 % hkéédehyde, 9 % ethylene glycol) and 1 Y2
packets of Ratak (difenacoum). The 45 year old npalieent vomited and subsequently became
comatose and developed convulsions. The patientveaslated mechanically but died after one
week. He was treated with vitamin K and his prothiomn time remained normal. The conclusion of
the authors was that the clinical and post morterdirigs were in keeping with metaldehyde
poisoning, though ethylene glycol (not confirmed doyalysis) may also have contributed to the
fatal outcome.

A case report of massive metaldehyde poisioningrésented by Longstreth W. and Pierson D.
(1982; Doc.No. 592-033). A 32 year old woman swaéld approximately 470 ml of a commercial
slug bait that contained 4 % metaldehyde. In t@8l9 g metaldehyde or approximately 330 mg/kg
bw was ingested. All other ingredients were rembttebe inert without known toxicity. The patient
soon had nausea and vomiting. Two hours after trayesshe had the first of many generalised
convulsions. Initially she was treated at a loaadpital with gastric lavage, activated charcoal and
diazepam, but later that day was transferred teedidal Center because of continuing convulsions,
decreased mental status and muscle spasms. Byntédransfer was completed the patient was
comatose. On neurologic examination she was notée unresponsive to voice or painful stimuli.
Pupils were reactive, eye movements were full onzbatal oculocephalic reflexes and corneal
reflexes were present. Tone and tendon reflexes diffiusely increased though there were flexor
plantar responses. Chvostek’s sign was present.afteeial blood gas determinations showed
respiratory alkalosis with pH 7.57. Urine pH wa$ With ketones present. Serum calcium and
magnesium levels were normal. Toxicologic studiesbtbod and gastric contents were negative
except for an unidentified substance. The hospdatse was complicated by severe muscle spasms
and repeated generalised convulsions despite #aiap concentrations of phenytoin and
phenobarbital in the blood. Diazepam administengidvenously only briefly controlled the spasms
and convulsions. Although the serum creatine kinlasel was elevated to four times normal,
significant myoglobinuria did not develop. She albad pneumonia, increased oral and
tracheobronchial secretions and elevated serunsamaimase levels, which peaked during the
second week and returned to normal by the timesachdrge. Convulsions continued for three days,
during which time an interictal electroencephalograhowed diffuse slowing with scattered
epileptiform discharges. The coma lasted for sedeys but tracheal intubation was prolonged to
nine days due to general weakness and excessimatisas. WWhen communication became possible
the patient was noted to have pronounced memorgitdefan exaggerated glabellar reflex and
prominent snout and palmomental reflexes. Threethsobefore this admission, the findings of a
detailed neurologic examination (done during a ltabptay for a suicide attempt) had been entirely
normal. The patient’s strength improved and adrmatisn of anticonvulsant drugs was
discontinued. Findings on lumbar puncture and estitenhanced cranial computerised tomography
were normal. Although her mental status improveavbl, at best she had a poor recent and remote
memory, flat affect and pronounced latency of respo She was subsequently transferred to the
psychiatric service. A repeat electroencephalogrezas normal. Primarily she had an adaptive
problem-solving impairment and severe impairmentngmory in both verbal and visual-spatial
areas. The patient was discharged 51 days aftatté@pted suicide. One year after the poisoning,
the patient reported by telephone that her memadyrbturned almost to normal.

In a review publication by Booze T. and Oehme HR986; Doc.No. 592-025), 2 cases of
metaldehyde poisoning are cited, of which one ¢gsdentical with the case above (32 year old
woman) presented by Longstreth W. and Pierson 884;1Doc.No. 592-033). The other cited case
was derived from EPA database and concerned a&@0oj& female which ingested 16 — 19 g of a
liquid slug bait. The clinical signs included cotsians for 3 days, fever, coma, memory loss,
respiratory depression, frontal lobe damage, regego infantile reflexes and general apathy. It
was not reported if the patient recovered.
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No detrimental effects were reported on health amafacturing personnel.
Conclusion:

Data regarding human intoxication are primarily ilaklde from exposures to single doses after
accidental or suicidal oral intake. Chronic poisgs at low doses are not known and are not likely
to occur because of the rapid elimination of metajldle. The course of the intoxication is

characterised by a first phase involving gastraitii@l signs such as nausea, salivation, vomiting
and later abdominal pain and diarrhoea. This phaeg be followed by convulsions, somnolence,

coma, apnoea, cyanosis, memory loss and decrebsmtigyressure.

4.2.3 Summary and discussion of acute toxicity

Two acute oral toxicity tests in rats showed thatatdehyde is of moderate acute oral toxicity.
Also in mice moderate acute oral toxicity was desta@ted. At high dose levels, unspecific
symptoms like reduced activity and lethargy, huicbesture and decreased respiratory rate but
also convulsions and ataxia were observed in quehiss tested. Target organs in these studies
were the lungs, liver and gastrointestinal tract.

Despite some limitations of the study with acutentd exposure to rats, the results obtained
demonstrated low acute toxicity of metaldehydety toute of administration. The available study
on acute inhalation toxicity (Berczy et al., 1988pws major limitations and was considered not to
be of sufficient validity for assessing the acutiealation toxicity of metaldehyde. An attempt was
made to initiate a new inhalation toxicity studyt kthe particle size could not be reduced to meet
the requirements of OECD 403 (Griffiths, 2009). &hsn the new experience (Griffiths, 2009) it is
not feasible to perform a valid inhalation toxic#tyidy due to the physico-chemical properties of
metaldehyde.

4.2.4 Comparison with criteria

The lowest L3, value of 283 mg/kg for acute oral toxicity was ouin rats. According to
Regulation (EC) No. 1272/2008 metaldehyde beloagsctte toxicity category 3 (50 < ARE300
mg/kg bw) and requires classification and labellvith H301 “Toxic if swallowed”.

For acute dermal toxicity the Lspvalue was greater than 5000 mg/kg in rabbits. Adiog to
Regulation (EC) No. 1272/2008, metaldehyde doegseuniire any classification and labelling for
acute dermal toxicity.

4.2.5 Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: Acute Tox. 3, H301
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4.3

Specific target organ toxicity — single exposure 8T SE)

4.3.1 Summary and discussion of Specific target organ tasity — single exposure

o

Table 13: Summary of effects observed in ratserdimgs and rabbits in comparison to cut off
vales
Species- Route | Maximum Cut off value | Cut off Effects below cut off value | Significance of
(Reference) applications | Cat 1 STOT | value Cat 2 toxicological effect
SE STOT SE (1272/2008) below
(1272/2008) cut off value
[mg/kg bw] | (1272/2008)
[mg/kg bw]
Rat- acute oral | 1 300 2000 > 200 mg/kg bw: death, Lethal effect,
(gavage) (Joneg hunched posture, pilo- already covered by
J. etal., 1987) erection, lethargy, decreasedacute toxicity
respiratory rate classification
Rat- acute oral | 1 300 2000 > 350 mg/kg bw: Absence of
(gavage) hypoactive and/or reduced | significant toxicity
(Durando J., fecal volume, piloerection | at 350 mg/kg bw
2009
) ->1100 mg/kg bw: death, | Lethal effect,
hypoactive, hunched already covered by
posture, tremors acute toxicity
classification
Mouse- acute | 1 300 2000 > 400 mg/kg bw: death, Lethal effect,
oral (gavage) hunched posture, lethargy, | already covered by
(Coles R., piloerection, ataxia, ptosis, | acute toxicity
1990) pallor of the extremities, classification
decreased respiratory rate,
tremors, tonic convulsions
Mouse- 90 days| 1-2 300 2000 > 743 (F) mg/kg bw: death Lethal effect,
oral (Gill M. et already covered by
al., 1990) - 1919 (M)- 2996 (F) mg/kg acute toxicity
bw: death classification
Dog-28days |1 300 2000 > 60 mg/kg bw/d: reduced| The
oral (Leuschner motility, clonic convulsions, | intensity/severity of
J., 2002) increased respiratory rate, | the symptoms
emesis declined with time
and had almost
->75 mg/kg bw/d: disappeared toward
tonoclonic convulsions, the end of the 4-
mydriasis, inflated stomach| week treatment
slight tremor
Moribund condition,
- 90 mg/kg bw/d: ataxia, | already covered by
salivation, abdominal/lateral gcyte toxicity
position, pale gingivial; classification
moribund condition of 1/3
females: shaking of the
head, lateral position,
difficulty in breathing- no
pathological findings
(macroscopic) after necropsy
Dog- 52 weeks | 1-2 300 2000 - 90 mg/kg bw: ataxia, Incidence and

oral (Leuscher

reduced motility, emesis,

tremor, twitching, salivation

severity declined
from study week 19

39
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Species- Route | Maximum Cut off value | Cut off Effects below cut off value | Significance of
(Reference) applications | Cat 1 STOT | value Cat 2 toxicological effect
SE STOT SE (1272/2008) below
(1272/2008) cut off value
[mg/kg bw] | (1272/2008)
[mg/kg bw]
J., 2003) no changes in onwards. No
histopathology changes in
histopathology.
Rat- 1-2 300 2000 Dams: Lethal effect,
developmental already covered by
(Neeper- - 150 mg/kg bw: 6/25 death} acute toxicity
Bradley T. et 6/25 ataxia, 3/25 tremor, | classification
al., 1990) 3/25 twitching, 1/25
hyperactive, 1/25
prostration, 1/25 paresis
Rabbit- 1-2 300 2000 Dams: Absence of
developmental significant toxicity
(Neeper- - > 100 mg/kg bw: 1/5 at 100 mg/kg bw.
Bradley T. , tremor
1990a) Lethal effect> 200
- 200 mg/kg bw: 2/5 death , mg/kg bW, a|ready
3/5 tremor, 2/5 ataxia, 1/5 | covered by acute
paresis, 1/5 broken vertebragoxicity
> 350 mg/kg bw: 2/5 deatt), S23Sifcaton
2/5 tremor, 2/5 ataxia, 1/5
convulsions, 1/5 prostration;
1/5 broken vertebrae
- 500 mg/kg bw: 4/5 death,
3/5 tremor, 4/5 ataxia, 3/5
twitch, 2/5 broken vertebrag
Rat- oral 1 300 2000 > 150 mg/kg bw: slight Reversible changes
(gavage) acute tremor (F), piloerection, in clinical signs
neurotoxicity diarrhea, impaired ability fo ) o )
(Haferkorn J., wired manoeuvre, impaired| Transient findings in
2009) gait (F),| resistance during | neurological
limb rotation (F) screening
- 250 mg/kg bw: 5/10 death| NO macroscopic or
(F), reduced motility (F), | microscopic findings
ataxia (F)’ tremor ( M+F)’ n the nervous tissug
reduced muscle tone (F), | Or in the vasculature
tonic convulsions (F)t of the nervous tissue
body temperature, hindleg
splay (F),| righting reflex Lethal effect> 250
(F), | toeftail pinch response mg/kg bw, already
(F) cov_e_red by acute
toxicity
classification
Rat- oral 1 300 2000 >150 mg/kg bw: tremors | No clinical signs

(gavage) acute
neurotoxicity
(Herberth M.T.,
2011)

(M+F) and lacrimation (F);
lower total and ambulatory
locomotor activity (F)

- > 250 mg/kg bw: mortality
(M+F), tremors (M+F),
clonic and tonic convulsiong

Transient findings in
neurological
screening

No macroscopic or
microscopic findings

(F), impaired mobility (F),
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Species- Route | Maximum Cut off value | Cut off Effects below cut off value | Significance of
(Reference) applications | Cat 1 STOT | value Cat 2 toxicological effect
SE STOT SE (1272/2008) below
(1272/2008) cut off value
[mg/kg bw] | (1272/2008)
[mg/kg bw]
altered gait (F), low and veryin the nervous tissug
low arousal (F), shorter
hindlimb footsplay (F), Lethal effect= 250
higher mean time to first | Mg/kg bw, already
step (F), increased mean | covered by acute
catalepsy time (F), and toxicity
lower mean body classification
temperatures (M+F); lower
total and ambulatory
locomotor activity (M+F)
Rat- oral 90 day| 10 300 2000 - 240 mg/kg bw: 1 female:| No macroscopic or
repeated dose loss of limb function with no microscopic findings
neurotoxicity sign of recovery (premature B
(Jones L. et al. sacrifice on day 22) Premature sacrifice
2003) considered to result from | at 240 mg/kg bw,
spinal cord injury already covered by
acute toxicity
classification

4.3.2 Comparison with criteria

There was no evidence of any specific, non-letii@et organ toxicity arising from a single
exposure to metaldehyde. (Reversible) clinical sigitoxicity were observed after single
exposures to metaldehyde but were considered momepecific signs of general acute toxicity.
According to the Guidance on the Application of @leP Criteria (ECHA 2009): “Acute toxicity
refers to lethality and STOT-SE to non lethal effeélowever, care should be taken not to assign
both classes for the same toxic effect, essentigliyng a “double classification”, even where the

criteria for both classes are fulfilled”. The dassponse curve for metaldehyde seems to be rather

steep, meaning that significant acute toxicity esanly at doses which already lead to mortality.
Therefore no classification as STOT SE is proposed.

4.3.3 Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed

4.4 [rritation

4.4.1 Skin irritation
Table 14:

Summary table of relevant skin irritatgiudies

Method

Results

Remarks

Reference

Skin irritation and corrosivity
study in rabbits

Not irritating

Jones, J.; 1983
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4.4.1.1Non-human information

A primary skin irritation and corrosivity study wasrformed in female New Zealand White
rabbits. No guideline is mentioned in the studyorgput the design complies to a large extent with
the requirements of the OECD guideline 404. Thdysisiconform with GLP and is considered to be
scientifically valid and acceptable.

A portion of metaldehyde (0.5 g moistened with wateas applied to the clipped dorsal skin. The
patch was occluded (no further details given) awlired with a strip of impermeable adhesive tape
for a 4-hour exposure period. Following the expeseriod, the patches were removed and the
skin wiped with a paper towel moistened with wateremove any remaining test material. The
skin sites were examined 60 minutes after treatraedtthen daily for 3 days. Skin reactions were
evaluated according to Draize. No skin reactionseweted on any treated site during the
observation period.

4.4.1.2Human information

The irritation and sensitisation potential of 3®siances including metaldehyde was tesitési P.,
Carafini S., Assalve D.; 1987; Doc.No. 592-D0Phe number of persons tested for metaldehyde
was 442, of whom 89 were agricultural workers, $@gricultural workers, and 323 others. Patch
tests were performed on the upper back and wedeaféar 48 and 72 h. Irritant and allergic
reactions were evaluated according to Cronin ertait The concentration tested was 1%. Neither
irritant nor allergic reactions were observed i@ thst persons.

4.4.1.3Summary and discussion of skin irritation

Metaldehyde (moistened with water) is not irritgtio the skin.

4.4.1.4Comparison with criteria

Estimated skin irritation scores are below theeddt for triggering classification and labelling.

4.4.1.5Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed

4.4.2 Eye irritation

Table 15: Summary table of relevant eye irritastudies
Method Results Remarks Reference
Acute eye irritation testing rabbit§ ~ Very slighttyitang - Coles, R.; 1990

4.4.2.1Non-human information

An acute eye irritation test was performed in tradalt female New Zealand White rabbits. The
study was conducted according to GLP and to OEdBegjne 405. The study is considered
scientific valid and acceptable.
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The animals received single applications of 0.1(eduivalent to approximately 82 mg) of the
undiluted test substance (batch no. 5448, puritygiven) into the conjunctival sac of the right eye
The eyelids were held together for one secondviatig application. The left eyes remained
untreated and served for control purposes. The wges examined for ocular reactions according
to Draize (1 hour after the instillation and ther2land 3 days thereatfter).

Metaldehyde (undiluted) was found to be slighthtating to the eyes of rabbits. Iridial

inflammation (grade 1) was noted in all treatedraais 1 hour after treatment but no longer at 24,

48 and 72 h. Minimal conjunctival irritation (gradlewas noted in all treated eyes 1 and 24 hours

after treatment. Conjunctival chemosis and disahargre found only 1 h after treatment. All

treated eyes appeared normal after 48 h. No coefieaits were noted during the study.
4.4.2.2Human information

Not available.

4.4.2.3Summary and discussion of eye irritation

Metaldehyde (undiluted) was slightly irritatingttee eyes of rabbits.

4.4.2.4Comparison with criteria

Estimated eye irritation scores (24 — 72 hourgdhjunctival chemosis), 0.33 (conjunctival
redness) and O (iritis) and O (corneal opacity)mmiew the criteria for triggering classificationca
labelling.

4.4.2.5Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed

4.4.3 Respiratory tract irritation

4.4.3.1Non-human information

One acute inhalation toxicity study of limited bty (Berczy, Z.; 1973) showed some irritating
effects to the respiratory system: Eye irritatidpspnea, sneezing, discomfort and increased nasal
and oral secretion were seen in animals expostgetbigh dust concentration. After exposure,
these signs of irritation to the respiratory systégappeared within one hour.

4.4.3.2Human information

Not available.

4.4.3.3Summary and discussion of respiratory tract irritation

Mild and transient signs of respiratory tract atibn were observed in one non-valid acute
inhalation toxicity study.
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4.4.3.4Comparison with criteria

Mild and transient signs of respiratory tract atibn seen in a non-valid acute inhalation toxicity
study are not sufficient for classifying as resiarg tract irritant.

4.4.3.5Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioogmsed

4.5  Corrosivity
See chaptet.4.1 Skin irritation

4.6 Sensitisation

4.6.1 Skin sensititsation

Table 16: Summary table of relevant skin sensitiasstudies
Method Results Remarks Reference
Buehler test (guinea pig) Not sensitising Limited validity, some Nitka, S.; 1984
major deviations
Local Lymph Node Assay (mouse) Not sensitising - I,Bu D.; 2007
Local Lymph Node Assay (mouse) Not sensitising - Dreher D.M.;
2008

4.6.1.1Non-human information

Skin sensitization in the guinea pig was invesgédah a study according the methods of Buehler
(1965) but not according to current guidelineshaiigh no sensitizing effects were observed, the
study was considered of limited validity and noé@uiate to draw conclusions on the sensitizing
properties of metaldehyde. Therefore, a new Logahhh Node Assay was performed. After
sending the CLH dossier of metaldehyde to ECHA, &GEustrian Agency for Health and Food
Safety, who is the dossier submitter for metaldehydceived another Local Lymph Node Assay
submitted by the Metaldehyde Task Force duringqumvalence check.
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Reference: LZ1060 Metaldehyde. Assessment of skiarsitization potential using
the Local Lymph Node Assay in the mouse

Author(s), year: Bull A.D., 2007

Report/Doc. number: Huntingdon Life Sciences Limhjt€ambridgeshire UK; LZA
0292/064237/LN
Lonza Report No. 4064, Doc. No.: 567-003

Guideline(s): OECD Guideline 429 (2002)

GLP: Yes

Deviations: No

Validity: Valid

Material and methods:

Test material LZ1060 Metaldehyde

Lot/Batch 36809

Purity 99.5%

Vehicle Acetone : olive oil (4:1 v/v)

Species Mouse, females

Strain CBA/Ca

Age 8-12 weeks

Weight at dosing 18.8-219¢g

Source Harlan UK Ltd., Bicester, Oxon, England

Metaldehyde was assessed for its skin sensitispttantial using the mouse Local Lymph Node
Assay (LLNA). The assay determines the level ofifyphocyte proliferation in the lymph nodes
draining the site of chemical application, by measuthe amount of radiolabelled thymidine
incorporated into the dividing cells. The criterifmm a positive response is that one or more of the
concentrations tested should elicit a 3-fold oltgeincrease in isotope incorporation relativéhto
vehicle control group.

During the study all animals were observed daitysigns of ear-irritation, toxicity or iliness.

A preliminary study where groups of one female eaehe treated with 5, 10 and 25% metaldehyde
preparations was performed to select the dosdébdamain study. The test conditions thereby were
similar to the main study.

In the main study 25 pl metaldehyde was appliegslas10% or 25% w/v preparations in acetone :
olive oil (4:1 v/v) to the dorsal surfaces of treesof groups of 4 female mice each. A further
vehicle control group of 4 mice received acetoakve oil (4:1) alone in the same manner. The
procedure was repeated daily for 3 consecutive.days

In contemporaneous studies hexyl cinnamic aldehgd#@own skin sensitiser, served as positive
control, using 10%, 25% or 50% preparations in@uet olive oil (4:1).

Five days after the first application (day 6),ralte were injected via the tail vein with 2D
phosphate buffered saline (PBS) containing 80 plCitrmethylthymidine (specific activity 2
Ci/mmol), giving a nominal concentration of 20 t€ieach mouse. 5 hours later, the animals were
terminated and the draining auricular lymph nodesevexcised and pooled for each experimental
group. 1ml PBS was added to the pooled lymph noliesreafter, single cell suspensions of lymph
node cells were prepared by mechanical disaggmgadthe cells were washed 3 times with 10 ml
PBS and were resuspended thereafter in 3 ml trichtetic acid (5% TCA). After overnight
incubation with TCA at 4°C, the samples were petldty centrifugation and the supernatant was
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discarded. The cells were then resuspended in5E4AMTCA and transferred to scintillation vials
containing 10 ml Ultimate gold scintillation fluiéfinally *H-methylthymidine incorporation was
measured bf-scintillation counting.

Findings:

There were no deaths, no signs of toxicity orati@n noted during the preliminary or main study.
In the main study greasy fur (cranial region) wasnid for all test and control animals as well as
particles on ears in all treated animals, bothotffeesolved up to day 6 or 4, respectively.

The application of metaldehyde at concentrations%f 10% or 25% wi/v in acetone : olive oil
(4:1) resulted in an isotope incorporation whickswess than 3-fold at all three concentrations, (0.4
0.9 and 1.0, respectively).

The application of hexyl cinnamic aldehyde (positoontrol) at concentrations of 10%, 25% or
50% in acetone : olive oil (4:1) resulted in a cleancentration dependent increase in the
stimulation index.

No skin sensitisation was seen in the vehicle cbgtoup.

Table 17: Radiolabel incorporation into lymph-nodésice treated with metaldehyde

Concentration of Number of lymph Disintegrations per dpm per lymph
metaldehyde ymp €9 P pm per lymp Test control ratio
o nodes assayed minute (dpm) node
(Yow/v)
5 8 1272.3 159.04 0.4
10 8 3206.1 400.76 0.9
25 8 3441.3 430.16 1
Control vehicle 8 3527.7 440.96 N/A

N/A: not applicable
Table 18:

aldehyde (positive control)

Radiolabel incorporation into lymph-nedé mice treated with hexyl cinnamic

Concen';ration_of Number of lymph Disintegrations per dpm per lymph .
hexyl cinnamic nodes assayed minute (dpm) node Test control ratio
aldehyde (%w/v)
10 8 16123.9 2015.49 7.9
25 8 27440.8 3430.10 13.5
50 8 40300.6 5037.58 19.8
Control vehicle 8 2034.7 254.34 N/A

N/A: not applicable

Conclusion:

Metaldehyde is not regarded as a potential skisisear when using the LLNA test system.

Reference:

Author(s), year:

Report/Doc. number:

Metaldehyde: local lymph node assay ilé¢ mouse (pooled method)
and Amendment 1
Dreher D.M.., 2007

Guideline(s): OECD Guideline 429 (2002)
GLP: Yes

Deviations: No

Validity: Valid

Covance Laboratories Ltd.,YORead, Harrogate, North Yorkshire, UK
Unpublished report No.: 2904-001
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Materials and Methods

Test material: Metaldehyde

Description: white powder

Source: Metaldehyde Task Force

Lot/Batch No.: 070605

Purity: 99.61£2 %

CAS No.: 108-62-3

Stability of test compound: Stable for period afdst

Vehicle: Dimethyl sulphoxide (DMSOQO)

Test Animal

Species: Mouse

Strain: CBA/CaCrl

Age: 9 — 10 weeks old

Weight at dosing: 17-19¢

Source: Charles River (UK) Ltd.

Acclimation period: 14 days

Diet: SQC(E) Rat and Mouse Maintenance Diet No. 1
Water: Mains water, ad libitum

Housing: Group house during acclimatisation andviddally housed from Day 1 in cages

conforming to the ‘Code of Practice for the Housamgl Care of Animals Used in Scientific
Procedures’ (Home Office, London, 1989)

Environmental conditions:

Temperature: 19 - 25°C

Humidity: 40 — 70%

Air changes: at least 15 changes per hour
Photoperiod: 12 hours light; 12 hours dark

Animal assignment and treatment

In a preliminary screening test, one mouse wasddday daily application of 2pL of metaldehyde
at 5% w/v in DMSO applied to the dorsal surfaceadth ear for three consecutive days. DMSO
was chosen as the vehicle because it producedghedh suitable concentration of metaldehyde.
The mouse was observed daily for five days.

In the main test four groups of four female miceevieeated with one of four treatments: vehicle
(DMSO) control, 1% wiv, 2.5% w/v and 5% w/v of mieehyde in DMSO. Topical applications
were applied to the outer aspect of the auditonpge daily on Days 1, 2 and 3. On Day 6, the mice
were placed in a thermocage to dilate the periplidoad vasculature to aid intravenous dosing of
0.25 mL of tritiated®H-methyl thymidine injected (in phosphate buffesadine) to each mouse
(final concentration of 8QCi/mL injected). Five hours after the intravenonigction, all mice

were killed by exposure to a rising concentratibnasbon dioxide. The auricular lymph nodes
were then removed and placed in 5 mL of phosphaffered saline. The nodes from each group
were pooled and suspensions of the cellular conmierté the lymph nodes were processed in
phosphate buffered saline followed by 5% wi/v aqseadahloroacetic acid. The samples were
analysed using a scintillation counter. The Stimotalndex (ratio of the mean scintillation count
per test group relative to the control) was usedetermine any stimulation effect. The
distintegrations per minute (DPM) values were tfamsed into DLM (disintegrations per minute
per lymph node) to provide the Stimulation IndeX (&lue for each test group.

Results and Discussion:
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There were no mortalities, signs of systemic effectchange in body weights during the study.
The Stimulation Indices were 0.6, 1.0 and 1.5 foraentrations of 1%, 2.5% and 5% wi/v
metaldehyde respectively. These values are belewhtieshold level of 3.0 and so are not
indicative of a skin sensitisation response.

Conclusion:

The local lymph node assay demonstrated that nedtgthe does not have the potential to cause
skin sensitisation under the conditions of the wtud

4.6.1.2Human information

The irritation and sensitisation potential of 3®stiances including metaldehyde was tesitési P.,
Carafini S., Assalve D.; 1987; Doc.No. 592-D0Phe number of persons tested for metaldehyde
was 442, of whom 89 were agricultural workers, 8@gricultural workers, and 323 others. Patch
tests were performed on the upper back and wedeaféer 48 and 72 h. Irritant and allergic
reactions were evaluated according to Cronin sriait The concentration tested was 1%. Neither
irritant nor allergic reactions were observed i@ test persons.

4.6.1.3Summary and discussion of skin sensitisation

Metaldehyde was not sensitising to the skin in bwoal Lymph Node Assays, in a Buehler test of
limited validity and in a patch test performed umfian volunteers.

4.6.1.4Comparison with criteria

Metaldehyde was not sensitising to the skin in kwoal Lymph Node Assays.

4.6.1.5Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed

4.6.2 Respiratory sensitisation

No data available.
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4.7 Repeated dose toxicity
Table 19: Summary table of relevant repeated toseity studies
Method Results Remarks Reference
Sprague-Dawley rat | 0, 2500, 5000, 10000 and 20000 ppm/diet| Dose finding Van Miller, J.; 1989
4 weeks oral (dietary) (equivalent to 0, 197, 382, 761 and 1547 | Study, some
mg/kg bw/d for males; deviations,
0, 233, 454 and 875 mg/kg bw/d for femalgsyuPplementary

NOAEL could not be determined
LOAEL = 2500 ppm based on:

- increased liver weights
- histopathological findings in the liver
(hepatocellular hypertrophy)

information only

Sprague-Dawley rat
90 days oral (dietary)

0, 250, 750 and 2500 ppm/diet

(equivalent to 0, 21, 65 and 215 mg/kg bw.
for males and females)

NOAEL = 250 ppm
Effects at LOAEL:

- histopathological findings in the liver
(hepatocellular hypertrophy)

o

Thomas, O.,
Bartlett, A., Brooks,
P.; 1998

CD-1 mouse
90 day oral (dietary)

0, 100, 300, 1000, 3000 and 10000 ppm/di
(equivalent to 0, 19, 54, 178, 560 and 1914
mg/kg bw/d for males;

0, 24, 70, 235, 743 and 2996 mg/kg bw/d fi
females)

NOAEL could not be determined

LOAEL = 100 ppm based on:

- increased liver weights
- histopathological findings in the liver

(hepatocellular hypertrophy, necrosis, acute

inflammation, anisokaryosis)

eDose finding
study, limited
investigations,
hsupplementary
information only

Gill, M., Wagner,
C.; 1990

Beagle dog
4 weeks oral (dietary)

Escalating doses: 30, 60, 75 and 90 mg/kg
bw/d

Fixed doses: 75 and 90 mg/kg bw/d
NOAEL could not be determined
Observed effects:

- mortality at 90 mg/kg bw/day
- clinical signs: reduced motility, tremor,
convulsions, ataxia, emesis, increased

respiratory rate, lateral/ abdominal position,

Dose finding study

Leuschner, J.; 200

moderate salivation, pale gingival, mydriasjs
Beagle dog 0, 20, 60 and 90 mg/kg bw/d - Neumann, W.;
26 weeks oral NOAEL = 20 mg/kg bw/d 1980, 1991
(dietary) Effects at LOAEL:
- histopathological findings in the testes: + Re-evaluation of
diffuse atrophy of the germinative epithelium histopathological
- histopathological findings in the prostate: findings in the
diffuse atrophy testes
Leuschner, J.; 2009
Beagle dog 0, 10, 30 and 90 mg/kg bw/d via diet - Leuschner, J.; 2003
52 weeks oral NOAEL = 10 mg/kg bw/d
(dietary)

Effects at LOAEL:

+ Re-evaluation of

histopathological
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- histopathological findings in the testes findings in the
(atrophy of the germinal epithelium) testes
- mortality Leuschner, J.,
Drommer, W.; 2009
Beagle dog 0, 1, 3.5 and 15 mg/kg bw/day - Gauvin, G.V., 2010
52 weeks oral NOAEL > 15 mg/kg bw/day
(dietary)
NZW rabbit 0, 100, 300 and 1000 mg/kg bw/d - Hermansky, S.,
21 day dermal NOAEL = 1000 mg/kg bw/d Wagner, D.; 1991

4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral
28-day toxicity (rat)

Reference: Twenty-Eight day Dietary Oral Toxicity Study with M etaldehyde in
rats
Author(s), year: Van Miller J., 1989

Report/Doc. number: Lonza Report No. 1380, Doc582-001,
Conducting laboratory: Bushy Run Research Centamgylvania, USA

Guideline(s): No guideline is mentioned in the gtugport but the design is similar to
OECD guideline 407.

GLP: Yes

Deviations: limited histopathology, no NOAEL coudd determined

Validity: This dose finding study is scientific v@dlbut due to the deviations

mentioned considered as supplementary informatibyn o

Material and Methods:

Groups of 10 male and 10 female rats of approxiip&teveeks of age (strain: Sprague-Dawley
CD; source: Charles River Breeding Laboratories), fdteived diets containing 0, 2500, 5000,
10000 or 20000 ppm metaldehyde (batch no. 5448yR8.0 %), equivalent to 0, 197, 382, 761
and 1547 mg/kg bw/d in males and 0, 233, 454 a®d&3/kg bw/d in females, resp., for 4 weeks.
Due to 100 % mortality in females at the top dosedaily intakes could be calculated for this
group. Diets were prepared weekly; concentratidmseataldehyde in the diet, and stability and
homogenicity of the test substance were confirmednalysis.

Animals were observed twice daily for clinical ssgor reaction to treatment. Detailed clinical
observations were performed each week. Body weigtittood consumption data were collected
weekly. Prior to sacrifice, blood samples were takem fasted animals for haematological
investigations (haematocrit, haemoglobin, RBC,lendyte indices, reticulocyte count, total
leucocyte count, WBC differential, platelets cowsmy clinical chemistry investigations (aspartate
aminotransferase (ASAT), alanine aminotransferAsAT), alkaline phosphatase (AP), gamma
glutamyl transpeptidase, total protein, albumiojpglin, A/G ratio, blood urea nitrogen, creatinine,
glucose, total, direct and indirect bilirubin, saah, potassium, chloride, calcium, inorganic
phosphorus). No urinalysis was performed.

At necropsy, suriving animals were subjected tetaited gross pathological examination, and
weights of selected organs (adrenals, brain wémsheart, kidneys, liver, ovaries, spleen, testes)
were recorded for each animal. Histopathologicahexations were limited to adrenals, brain,
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kidneys, liver, spinal cord and peripheral nenaafsc) from all control animals (both sexes), from
male rats of the 20000 ppm group and from femaldisen10000 ppm group.

Findings:

General observations: At the highest dose lev@0600 ppm, mortality occurred in 100 % of
females and 40 % of males. Death occurred in tmales during the first week of treatment (1
animal on day 2, 1 on day 3, 1 on day 4, 1 on daydn day 6, 2 on day 7) while no males died
prior to day 6. Also, 60 % of the females receiviipO0 ppm died (between day 4 and 21) or were
sacrificed in a moribund condition. Animals wererdfeced when found with hind limb
paralysis/paresis. In all cases the paralysis/gavess associated with spinal fracture/luxation
which resulted in pinching of the spinal cord (paghology). According to the study report it was
assumed that convulsions, although observed inamyhigh dose female (on day 2), occurred
prior to and resulted directly in the fracturesatigns. No other clinical signs of toxicity were
considered related to metaldehyde toxicity.

Concerning food consumption, there was some ddatededecrease in both sexes from all
treatment groups during the first week of treatnaamd food intake tended to be slightly lower
throughout the remainder of the study. Howeversétdifferences were considered to be the result
of moderate aversion to the test diet, particularlghe first week. There were also dose-related
decreases in body weight gain for males from tH@5@0000 and 20000 ppm groups, and for
females from the 5000 and 10000 ppm groups duheditst week of the study. Mean weight and
the total weight gain for all groups, however, wsirailar to controls at the end of the study.

Table 20: 28 day feeding study in rats Food comgion and body weight / body weight gain
(mean values)
0 ppm 2500 ppm 5000 ppm 10000 ppm 20000 ppm
Males
body weight (g)
week 0 255.9 2555 255.1 254.7 254.7
week 1 298.1 293.8 286.1* 280.8** 270.4**
week 2 332.2 329.5 319.7 314.5* 307.1**
week 3 356.3 357.2 347.8 342.0 342.9
week 4 376.8 380.2 370.9 365.1 369.1
body weight gain (g)
week 0 - 1 42.1 38.2 31.0% 26.1** 13.8**
week 0 - 4 121.3 124.6 115.7 1104 111.0
food consumption
(g/animal/day)
week 0 - 1 25.4 24.1* 22.6** 21.6** 20.1**
week 3-4 26.3 26.4 25.0 24.3* 25.4
Females
body weight (g)
week 0 164.4 163.5 162.9 164.0 162.8
week 1 186.5 181.1 177.9 172.7 -
week 2 202.7 198.4 196.4 193.7 -
week 3 214.3 210.3 210.1 211.1 -
week 4 226.8 219.5 217.7 218.6 -
body weight gain (g)
week 0 - 1 22.1 17.6 15.0* 6.8** -
week 0 - 4 62.4 56.0 54.9 53.2 -
food consumption
(g/animal/day)
week 0 -1 19.0 16.9** 15.3** 13.3** -
week 3 - 4 18.9 18.2 18.5 18.2 -

** (p <0.01), * (p < 0.05); significantly different from controls
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Haematological investigations at study terminatevealed a decrease in erythrocyte count for
males from the 10000 and 20000 ppm groups. Iniaddia trend (not statistically significant)
towards decreased values of hemoglobin and henitat@s observed in all treatment groups of
males and in the 2500 and 10000 ppm groups of Esnhlvestigations on clinical chemistry
parameters demonstrated a significant increasesm nitrogen for females from the 2500 and
10000 ppm groups. It was stated in the reporttti@biological significance of all these findings
mentioned is unclear. No other differences betwssatment groups and controls were considered
treatment-related.

Table 21: 28 day feeding study in rats Haematokldgiad clinical chemistry findings (mean
values)
0 ppm 2500 ppm 5000 ppm 10000 ppm 20000 ppm
Males
Erythrocyte (1064L) 7.8 7.7 7.7 7.3* 7.2*
Hematocrit (%) 43.6 42.8 42.8 41.8 41.0
Hemoglobin (g/dL) 16.1 15.7 15.9 15.8 14.9
Urea nitrogen (mg/L) 144 153 148 153 135
Females
Erythrocyte (106iL) 7.1 6.9 7.0 6.7
Hematocrit (%) 40.1 39.4 40.2 38.9
Hemoglobin (g/dL) 15.0 14.8 15.0 14.3
Urea nitrogen (mg/L) 141 162* 155 180**

** (p £0.01), * (p < 0.05); significantly different from controls

Pathology: Gross lesions related to treatment westicted to the animals that died or were
sacrificed in a moribund condition. These lesiomserconsistent with those to be expected in
animals that suffered convulsions and with the nlag®ns of hind limb paralysis/paresis. The
lesions included color change (congestion and/enfwarhage) of various organs, traumatic injuries
to the back and spinal cord (hemorrhages and fre®fluxations) and lesions of the urinary tract
(hydronephrosis, distended bladders and blood iagesgine). The urinary tract lesions were
presumably secondary to urine stasis resulting fpanalysis.

Organ weights: There was a dose-dependent incireadsolute as well as relative liver weights in
all dose groups as compared to controls. There alsceincreased relative kidney weights in males
at 5000 and 20000 ppm. Due to lack of dose respartbe 10000 ppm group and lack of
histological changes in kidneys, these findingsenemsidered of questionable toxicological
significance.

Histopathology: The microscopic lesions found, ipatérly those in rats which died or were
sacrificed moribund, confirmed the lesions obsemyexdsly. They included hemorrhage and/or
congestion of various organs, vertebral luxationfsaxtures, paravertebral and spinal cord
hemorrhage and cord compression, vacuolizatiomaadecia. Hydronephrosis, nephritis and
urinary bladder hemorrhage occurred more frequentigts with spinal trauma than in controls. In
addition to the above lesions which were mainlygéeondary results of convulsive episodes, most
of the surviving animals showed dose-related hegditdar hypertrophy which was rated mild to
moderate. Similar findings were observed in anirnttzds$ died or were sacrificed prior to
termination of the study, although the lesions waoge evident and severe in rats that survived
longer. Furthermore, sporadic foci of hepatocetldiageneration were noted in animals that
survived to termination of the study.

Table 22: 28 day feeding study in rats Organ weigimid histopathological findings

0 ppm 2500 ppm | 5000 ppm| 10000 ppnt 20000 ppm
Males | |
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0 ppm 2500 ppm | 5000 ppm| 10000 ppnh 20000 ppm
Liver weight:
absolute (0) 9.696 12.335** 13.017** 12.751** 16.205**
relative (% of bw) 2.755 3.458** 3.738** 3.700** 4.665*
Hepatocellular 0/10 8/10 9/10 10/10 6/6
hypertrophy
Kidney weight: 2.716 2.895 3.001 2.826 3.076
absolute (0) 0.774 0.813 0.863** 0.820 0.886**
relative (% of bw)
Females
Liver weight:
absolute (g) 6.652 7.053 7.328 8.077
relative (% of bw) 3.144 3.389 3.557** 3.922**
Hepatocellular 0/10 10/10 10/10 4/4
hypertrophy
** (p £0.01), * (p < 0.05); significantly different from controls

Conclusion:

Continuous treatment of rats with metaldehyde etiatly concentrations of 2500 ppm or more over
28 days caused systemic toxicity as shown by isegtéiver weight and hepatocellular
hypertrophy. At higher dose levels (10000 ppm &méles and 20000 ppm for both sexes),
mortality and spinal injuries, presumably as a ltesfuconvulsions, occurred. Changes in
haematology (decrease in erythrocytes) were fonmdales at 10000 ppm and above. In addition,
transient reduction of body weight gain and foodstomption was noted at higher dose levels. A
NOAEL could not be determined in this study. TheAED was 2500 ppm (equivalent to

197 mg/kg bw/d for males and 233 mg/kg bw/d for déas).

90-day toxicity (rat)

Reference: P0O071: Ninety day sub-chronic oral (dietary) toxidy study in the rat
Author(s), year: Thomas O., Bartlett A., Brooks F298
Report/Doc. number: Lonza Report No. 2974, Doc583-003,

Conducting laboratory: Safepharm Laboratories LechitDerby, UK

Guideline(s): Japanese MAFF Guidelines for Toxigaal Studies 59 No 4200, 1985
GLP: Yes
Deviations: No
Validity: Yes

Material and Methods:

10 rats/sex/group (strain: Sprague-Dawley Crl:CD Bdurce: Charles River Ltd., Kent, UK)
received dietary concentrations of 0, 250, 750582ppm metaldehyde (P0071; batch no. 22654;
purity 99.1 %) over a period of 90 days. The meaneved dose levels were 0, 21, 65 or 215
mg/kg bw/day for both sexes. At the start of tleatment the animals were approximately 5 — 8
weeks old and weighed 156 — 212 g (males) and 113-¢g (females). Diets were prepared at
monthly intervals and stability and homogeneityha test material in the diet were determined and
confirmed by analysis.

All animals were examined for clinical signs onaélyl Bodyweights were recorded at weekly
intervals and at terminal kill. Food consumptiorswacorded for each cage group weekly
throughout the study. Water intake was observely @& each cage group by visual inspection of
the water bottles for any overt change. The eyesl @bntrol and high dose animals were examined
at the beginning and at the end of the study. Roisacrifice, blood samples were taken from non-
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fasted animals from the lateral tail vein. Hemaggloncluded haemoglobin, erythrocyte count,
hematocrit, MCH, MCV, MCHC, total and differentialucocyte count, platelet count, reticulocyte
count, prothrombin time and partial thromboplastme. Clinical chemistry parameters assessed
were urea, glucose, total protein, albumin, albughatoulin ratio, sodium, potassium, chloride,
calcium, inorganic phosphorus, aspartate amindieease (ASAT), alanine aminotransferase
(ALAT), alkaline phosphatase (AP), creatinine aoiglt bilirubin. The following parameters were
measured in freshly collected urine: volume, spegifavity, pH, protein, glucose, ketones,
bilirubin, urobilinogen, reducing substances, blaod microscopic examination of the sediment.
All animals were subjected to a full external angkinal macroscopic examination. Organ weights
were determined from adrenals, brain, heart, kidnkyer, ovaries, spleen and testes.
Histopathological examinations included sampletheffollowing tissues and organs of all animals:
adrenals, aorta (thoracic), bone & bone marrow (iieimcluding stifle joint, sternum), brain (three
levels), caecum, colon, duodenum, exorbital laclalygtand, eyes, gross lesions, heart, ileum,
jejunum, kidneys, liver, lungs with bronchi, lympbhdes (cervical and mesenteric), mammary
gland, skeletal muscle, oesophagus, ovaries, pas\goéuitary, prostate, rectum, salivary glands
(submaxillary), sciatic nerve, seminal vesiclesngkind limb), spinal cord (cervical, mid-thoracic
and lumbar), spleen, stomach, testes with epididgmithymus, thyroid/parathyroid, tongue,
trachea, urinary bladder and uterus.

Preliminary study: The dose levels were chosem #fteconduction of a 14-day preliminary study
with 3 rats/sex/group receiving 0, 800, 2500 or’pPm (estimated to be equivalent to 0, 40, 125
or 375 mg/kg bw/d). One female of the highest dpseip developed clinical signs on study day 10
including dehydration, pallor of the extremitiegydiimb paralysis, piloerection, ptosis and body
tremors and was sacrificed in extremis immediatebdyweight gain and also body weight was
reduced during week 1 in females receiving 7500.ppme female from either the remaining
treatment groups showed a bodyweight loss at dAyrdduction in bodyweight gain was also
apparent amongst males receiving 7500 ppm butsdigligtly in lower dose groups. Animals
receiving 7500 ppm and females receiving 2500 pipowved a reduced dietary intake during the
first week of the study. Absolute and relative tiveeights were elevated in both sexes at 7500
ppm. Microscopic examination revealed centrilobllepatocyte enlargement in both sexes at 2500
and 7500 ppm and in two males at 800 ppm.

Findings:

General observations: One female from the highes¢ droup was found dead on study day 11
without any clinical precursors that might indicatdeterioration in health. Also histopathological
examination failed to determine a precise caushisfdeath. There were no clinical signs of
toxicity detected during the study.

Body weight: Females treated with 2500 ppm showsigigstically significant reduced bodyweight
gain during the first week of treatment when coredawith controls. Bodyweight development
returned to normal thereafter although these asim@npleted the treatment period with a lower
terminal bodyweight than controls.

Food consumption: There was no adverse effect@anyi intake during the study. Females treated
with 2500 ppm did, however, show a reduction indfedficiency (ratio of bodyweight gain to
dietary intake) during week 1 which recovered théex. No overt intergroup differences in water
consumption were found during the study.

Table 23: 90 day feeding study in rats: Body weighddy weight gain

Dose group level (ppm)
Males Females
0 | 250 | 750 | 2500 0 | 250] 750, 250

j=—)
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Dose group level (ppm)
Males Females
0 250 750 2500 0 250 750 2500
Body weight gain (g)
- week 1 55 56 57 53 27 24 24 17**
- week 2 51 45 48 47 21 18 20 19
Body weight (g)
-day 0 189 188 190 182 166 163 158 156
- day 90 501 502 493 493 310 299 294 269

** (p< 0.01); significantly different from controls

Ophthalmoscopic examination: There were no treatiredated effects observed.

Hematology, clinical chemistry and urinalysis: Neatment-related effects or any significant
intergroup differences were observed.

Organ weights: Individual males and females of26@0 ppm group showed a slight increase in
relative liver weight compared to controls, howeaatistical significance was not achieved.
Females receiving 2500 ppm showed a statisticgjlyifecant reduction in absolute heart and
spleen weight. In the absence of a reduction atiked organ weights and histopathological
findings, these differences were considered tobigléntal or as a result of lower terminal
bodyweight of these animals. Females of this gghgwed also a significant increase in relative
brain weight which is often reported when bodyweighs reduced during treatment. A reduction
of relative adrenal weights in females receivin@ ppm was clearly not dose related and
considered to be of no toxicological significance.

Table 24: 90 day feeding study in rats: Absolute matative (% of bodyweight) organ weights

Dose group level (ppm)
Males Females
0 250 750 2500 0 250 750 2500
Liver
- absolute 16.07 | 15.43 | 1546 | 17.05 | 10.39 | 10.03 9.27 9.61
- relative (% bw) 3.21 3.08 3.14 3.45 3.36 3.37 3.19 3.66
Heart
- absolute 1.63 1.55 1.62 1.70 1.07 0.99 0.98 | 0.89**
- relative (% bw) 0.33 0.31 0.33 0.35 0.35 0.34 0.34 0.34
Spleen
- absolute 0.88 0.82 0.80 0.81 0.59 0.52 0.52 | 0.46*
- relative (% bw) 0.18 0.16 0.16 0.17 0.19 0.18 0.18 0.18
Brain
- absolute 2.21 2.15 2.09 2.30 1.94 1.95 1.87 1.97
- relative (% bw) 0.45 0.43 0.43 0.48 0.64 0.67 0.65 | 0.76**
Adrenals
- absolute 0.062 | 0.070 | 0.065 | 0.068 | 0.085 | 0.077 |0.072**| 0.075
- relative (% bw) 0.012 | 0.014 | 0.013 | 0.014 | 0.028 | 0.026 | 0.025 | 0.029

** (p< 0.01); significantly different from cordl group

Necropsy: Enlarged liver was reported for 5 mageeiving 2500 ppm although this was only
partly reflected in the liver weights. The femabeiid dead (2500 ppm) showed pale kidneys and
spleen together with normally expected post-morteanges. No other treatment-related findings
were noted.

Histopathology: Centrilobular hepatocyte enlargeieas noted in both sexes at doses of 750 ppm
and above. No further treatment-related effectevi@und.

Table 25: 90 day feeding study in rats: Histopaigmal findings in the liver
| | Dose group level (ppm) |
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Males Females
0 250 750 2500 0 250 750 2500
Centrilobular hepatocyte
enlargement
- minimal 0/10 0/10 5/10 1/10 0/10 0/10 5/10 4/10
- slight 0/10 0/10 0/10 8/10 0/10 0/10 0/10 5/10

Conclusion:

The predominant treatment-related effects weredanrhe liver. Centrilobular hepatocyte
enlargement was observed at 750 ppm and above hv@ieenlargement and increased relative
liver weight were noted in individual animals ommtythe high dose group (2500 ppm). Females
receiving 2500 ppm showed a reduction of body wieygin and food efficiency during the first
week of treatment which resulted in a reduced gtatistically significant) terminal body weight. In
conclusion, the NOAEL is considered to be 250 ppquivalent to 21 mg/kg bw/d for both sexes).

90-day toxicity (mouse)

Reference: Ninety-Day Dietary Dose Range Finding Study with M&ldehyde in
Mice
Author(s), year: Gill M. and Wagner C., 1990

Report/Doc. number: Lonza Report No. 1546, Doc583-002,
Conducting laboratory: Bushy Run Research Centngylvania, USA

Guideline(s): Dose finding study, no guideline isntioned in the study report
GLP: Yes

Deviations: No haematology and clinical/urine chemistry werdgrened.
Validity: This dose finding study is scientific v@lbut due to the limited

investigations considered as supplementary infaamainly

Material and Methods:

In this dose finding study for an oncogenicity $tdé male and 15 female mice per dose group
received diets containing 0, 100, 300, 1000, 3000000 ppm metaldehyde (batch no. 5448,
purity: 99.0 %) over 90 days. The actual intakenetaldehyde was 0, 19, 54, 178, 560 and 1919
mg/kg bw/d for males and 0, 24, 70, 235, 743 aritb28g/kg bw/d for females. The animals
(strain: CD-1, source: Charles River Breeding Labanies, MI, USA) were approximately 7 weeks
of age at first dosing. Stability and homogeneityhe test material in the diet were determined and
confirmed by analysis.

During the treatment period, observations for niitytavere made twice daily. Detailed clinical
observations were performed once each a week, lasehations for overt clinical signs were made
on all other days. Body weight and food consumptiata were collected weekly. No haematology,
clinical chemistry or urinalysis were performed| &himals were subjected to complete necropsy.
Organ weights (absolute, relative to body weighlative to brain weight) were determined for
liver, kidneys, brain with stem and testes. Histbpbgical examinations were performed on the
following tissues and organs from 10 animals/sexgrrandomly selected from the surviving
animals of the control and 10000 ppm group. In @aoldj these tissues were examined for all
animals that died during the study: gross lesibrain (cerebral cortex, cerebellar cortex,
medulla/pons), pituitary, thyroid-parathyroid commlthymic region, lungs with mainstream
bronchi, heart, liver (three lobes), spleen, esgphastomach, duodenum, jejunum, ileum, cecum,
colon, representative lymph nodes (mesenteric ahchandibular), kidneys, adrenals, pancreas,
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testes, epididymis and ovaries. From the other dosaps, only selected organs were examined for
10 animals/sex/group: liver, kidneys, testes, stdmhings, duodenum and gross lesions.

Findings:

General observations: There were no treatmentectleinical signs observed during the study.
However, mortality occurred in 5 males and 1 fenwdilthe 10000 ppm group: 3 males on study
day 1, one female on study day 2, one male on staglyt and one male on study day 8. A female
from the 3000 ppm treatment group was found deastuty day 24. The cause of death for these
animals was not apparent based on gross or migrizseramination. In addition, one male from
the controls died of disseminated lymphosarcomstody day 80. Finally, a female receiving 3000
ppm died as a result of a cage accident on stug@a

Food consumption: There was no treatment-relatiedtedn food consumption.

Body weight: Body weight gain was lower in malesaiging 10000 ppm during the first week of
the study. Body weight for females in the 3000 46600 ppm groups tended to be higher than for
controls beginning in the 4th week of the study eacasional statistically significant differences
from control were observed thereafter for body Wweand/or body weight gain. Body weight
findings probably should be considered togetheh wie increases in liver weight observed during
the study. For example, body weight reduction inesmaeceiving 10000 ppm could be masked by
the significant increase in liver weight. In adalitj the increase in body weight for females may
reflect increases observed in liver weight.

Table 26: 90 day feeding study in mice: Body weighddy weight gain
Dose group level (ppm)
0 100 300 1000 3000 10000
Males

body weight gain (g)
-week 0-1 1.2 1.1 1.1 0.8 1.5 0.4**
-week 0-13 6.6 6.7 6.5 7.6 7.4 6.7

Females

body weight gain (g)
-week 0-1 1.1 0.8 0.9 1.2 0.9 0.8
-week 0-13 5.5 5.0 6.1 6.1 7.0** 6.7**

** (p < 0.01), significantly different from controls

Organ weights: Dose-related increases (mostlyssilly significant) in absolute and relative live
weights were observed in both sexes at dose 1e¥&80 ppm and above. The percent increase for
absolute liver weights compared to controls rarfgeah 6-181 % for males and 12-104 % for
females. 15-17 % decreases in absolute and reldtney weights were observed in males in the
10000 ppm treatment group.

Table 27: 90 day feeding study in mice: Absolute eelative (% of bodyweight, % of brain
weight) organ weights

Dose group level (ppm)
0 100 300 1000 3000 10000
Males:
Liver weight

- absolute 1.902 1.930 2.018 2.288* | 2.926** | 5.347*
- relative (% body weight) 5.525 5.645 5.895* | 6.520** | 8.340* | 15.558**
- relative (% brain weight) 398 409 431* 468** 602** 1100**

Kidney weight

- absolute 0.650 0.648 0.611 0.642 0.627 0.549
- relative (% body weight) 1.890 1.909 1.787 1.827 1.795 1.607**
- relative (% brain weight) 136 138 130 131 129 113*

Females
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Dose group level (ppm)
0 100 300 1000 3000 10000
Liver weight

- absolute 1.495 1.552 1.677* | 1.840* | 2.168* | 3.049**
- relative (% body weight) 5.461 5.589 5.856* | 6.536** | 7.556** | 10.607**
- relative (% brain weight) 311 310 333 371** 432%* 615**

Kidney weight

- absolute 0.408 0.404 0.430 0.389 0.404 0.407
- relative (% body weight) 1.496 1.454 1.502 1.395 1.434 1.419
- relative (% brain weight) 85 80 85 79 81 82

* (p £ 0.05); ** (p< 0.01); significantly different from controls

Necropsy: Treatment-related gross lesions wereduhto the livers of males in the 10000 ppm
treatment group (7 swollen and/or size increased)30 ppm treatment group (2 swollen).

Histopathology: Hepatic lesions were observed litreatment groups and included hepatocellular
necrosis, hypertrophy and/or hyperplasia, inflamomatanisokaryosis, hepatocellular
vacuolization, cholestasis and biliary hyperpla$iae number of the lesions observed for individual
animals, the number of animals affected withineatiment group, and the severity of individual
lesions increased in a dose-related manner forasim all treatment groups. The severity of
lesions were minimal for the 100 and 300 ppm groapsimal and/or moderate for the 1000 and
3000 ppm groups, and in the range of minimal tesefor animals in the 20000 ppm group.

Table 28:

90 day feeding study in mice: Histopatgalal findings in the liver

Dose group level (ppm)
0 100 300 1000 3000 10000
Males:

Liver, total number examineg 11 10 10 10 10 15
hepatocellular hypertrophy - 1 2 10 10 11
hepatocellular hyperplasia - - - - - 3

hepatocellular necrosis - 4 3 10 10
inflammation, chronic 2 1 - 2 2 4
inflammation, acute 4 4 7 10 11
vacuolization - - 1 0 1 7
anisokaryosis - 1 5 10 10 11
cholestasis - - - - - 4
biliary hyperplasia - - 1 1 3 3
Females

Liver, total number examineg 10 10 10 10 11 11
hepatocellular hypertrophy - 1 4 10 11 10
hepatocellular hyperplasia - - - - - 1

hepatocellular necrosis 2 2 3 6 7 8
inflammation, chronic 2 4 2 5 3 8
inflammation, acute 3 3 3 5 7 8
vacuolization - - 1 - - 7
anisokaryosis - 3 8 9 11 11
cholestasis - - - - -
biliary hyperplasia - - - - - 2

Conclusion:

Treatment with 10000 ppm metaldehyde in the dsalted in the death of 5 males and 1 female
within the first eight days of treatment. Effectstbe liver were observed in all treatment groups
(100 ppm and above): increased liver weight, swelbf the liver, hepatocellular hypertrophy,
hyperplasia, necrosis, inflammation, anisokaryossuolization, cholestasis and biliary
hyperplasia. Increases in body weight in female380 and 10000 ppm were possibly related to
the increases in liver weights. The decreasessolate and relative kidney weights in males of the
10000 ppm treatment group were not associatedmiitioscopic lesions in the kidney. Based on
the results of this study, dosage levels of 20,d 300 ppm were selected for a subsequent 18-
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month oncogenicity study. No NOAEL could be deriveam this study. The LOAEL was 100 ppm
(equivalent to 19 mg/kg bw/d for males and 24 mdkgd for females).

4-weeks toxicity (dog)

Reference: 4-week dose-range-finding study for a 52-week chrantoxicity study
of metaldehyde by oral administration via the dietto Beagle dogs
Author(s), year: Leuschner J., 2002

Report/Doc. number: LPT Laboratory of Pharmacolagg Toxicology KG, Hamburg,
Germany; LPT Report No. 14543/01
Lonza Report No. 3506, Doc. No.: 532-003

Guideline(s): Dose-range-finding study based on DE3ziideline 452
GLP: Yes

Deviations: Not applicable

Validity: Valid

Material and methods:

Test material Metaldehyde

Lot/Batch 30202

Purity 98.3%

Vehicle Diet

Species Dog

Strain Beagle

Age 7 months

Weight at dosing 6.5 — 10.5 kg (males), 6.4 — @ fémales)
Source Stefano Morini, S. Polo D’Enza, ltaly

A dose-range-finding study was conducted in ordeselect the dose levels for a 52-week chronic
toxicity study of metaldehyde in dogs. The studgw#vided into two experiments. The first
experiment was called “Escalating dose levels”lasted 22 days in total. In this experiment,
metaldehyde was administered orally via the digt &amimals (2 males, 3 females as 1 female was
sacrificed prematurely) initially at a dose levéBO mg/kg bw/day and subsequently by escalating
dose levels of 30, 60, 75 and 90 mg/kg bw/day. Edthe doses was administered for 3 days
followed by a 2-day wash-out period. Due to sinfy®gicity at the initial dose of 90 mg/kg

bw/day, the dosing was stopped after the first atstration and after a regular wash-out period the
dosing was continued as described above. The senqratiment called “Fixed dose levels” was a
four week treatment. One group of animals (2 ma@demales) received 75 mg/kg bw/day and a
second group (2 males, 2 females) received 90 nigiktday orally via the diet. Parameters
evaluated in all animals included body weight, feod drinking water consumption, clinical signs
and mortality. Blood samples for haematology amiadl biochemistry were taken from all phase
2 animals (fixed dose levels) fasted overnight ketbe first administration and at the end of test
week 4. Additionally, recording of heart rate (EGG) all animals of the fixed dose level
experiment was carried out on test day 1 (befaedifg, and 2h and 4h after start of feeding) and at
the end of test week 4 (before feeding and 2h aftat of feeding). At the end of the study all
surviving animals were allowed to recover. Autopsyl macroscopic inspection of the animal
which died prematurely was carried out as sooroasiple after exitus.
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The substance-food mixture was freshly preparelg.detie metaldehyde concentration was
adjusted for each dosing interval or for each weeke weekly mean food consumption per group
employing the food consumption data of the previwask. Daily intakes were not calculated.

Due to the low number of animals, a statistical@at@on of the results was not possible.

Table 29: Study design of the dose-range-findingys

Group Duration o(fdzczlrsn)inistration Dose in m%lllégt; bw/day via Number and sex of animals
Phase 1: Escalating dose levels
1 1* | 90 2 males
3-day wash-out period
3 | 30 2 females
2-day wash-out period
3 | 60
2-day wash-out period
3 | 75
2-day wash-out period
3 | 90
Phase 2: Fixed dose level
2 28 75 2 males, 2 females
3 28 90 2 males, 2 females

* Due to signs of toxicity at the intended loweetd level of 90 mg/kg bw/day, the dosing was stdggiter the first
administration. One female animal had to be saedfiprematurely in a moribund condition approxiryaehours
after application. The study was continued startitty a new lowest dose level of 30 mg/kg bw/dagt another
female animal to keep a group size of 2 males afiedn2les.

Findings:

Clinical signs and mortality: Due to signs of tairat the intended lowest dose level of 90 mg/kg
bw/day the dosing was stopped after the first adstration. The following clinical symptoms were
observed: Ataxia and clonic convulsions were natdabth male and female animals. Additionaly,
both female animals exhibited emesis. In femalenahno. 3, lateral position, difficulty in
breathing and shaking of the head were noted 4shafter application. The animal had to be
sacrificed prematurely in moribund condition appnoately 6 hours after application. Macroscopic
inspection at necropsy revealed no substance-depetiological findings.

During the_escalating dose period no behaviourahgbs were noted following the 3-day
administration of 30 mg/kg bw/day. Reduced motitgs observed in both male and female
animals and clonic convulsions in one male andfemzales on the first day of administering 60
mg/kg bw/day. In addition, increased respiratotg end emesis were noted in one female animal.
The 3-day treatment with 75 mg/kg bw/day led taucstl motility in one male and one female
animal on two or all three administration days emtbnoclonic convulsions in one male and one
female animal on two or all three administratiogysidEmesis was also observed in one female on
all three administration days. A further increas¢hie dose to 90 mg/kg bw/day led to ataxia in all
animals and to occasional or regular slight tremame male and the two females during the
treatment days. In addition, tonoclonic convulsamal emesis were observed in all female animals
and salivation in one female animal during the @agibn period. Abdominal position was noted in
both females on the first administration day. Noh#ée animals of the escalating dose phase
starting at 30 mg/kg bw/day died.

In the fixed dose level experiment, treatment wishmg/kg bw/day led to slight tremor, inflated
stomach, emesis, mydriasis and increased respjinatta of both male and female dogs. All the
effects were observed starting 1-2 hours after adstnation and lasted up to 6 hours. The intensity
of the symptoms subsided with time. No signs ofdibxwere observed from day 7 onwards.
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Treatment with 90 mg/kg bw/day led to slight trep@onic and tonoclonic convulsions, inflated
stomach, emesis, increased respiratory rate, sligitia, lateral position, abdominal position,
moderate salivation, pale gingival and mydriasibath male and females starting on day 1
onwards. All the effects were observed startingnf@0-60 min after administration and lasted up to
6 hours. Overall, the severity of all symptoms ohesd with time and the signs of toxicity had
almost disappeared towards the end of the 4-weekntient. No mortality occurred in the fixed
dose level experiment.

Body weight: No substance-related effect was meaisur the escalating dose experiment. In the
fixed dose level experiment, male dogs treated @@mg/kg bw/day revealed a slight reduction of
body weight gain approximately -5% relative to #emg/kg bw/day dose group.

Food and water consumption: Both were not infludnmg administration of the test substance in
both experiments.

Electrocardiography: The visual assessment of ldwrecal complexes of the ECG and the
determination of the heart rate did not show arpstance-related changes at 75 or 90 mg/kg
bw/day during the 28-day treatment.

Haematology: No substance-related influence wasrgbd for haemoglobin content, number of
erythrocytes and leucocytes, differential bloodrdphaematocrit value, platelet and reticulocyte
counts, thromboplastin time, activated partial thboplastin time, erythrocyte sedimentation rate,
MCV, MCH and MCHC.

Clinical biochemistry: In test week 4, increasedlebterol, creatinine and glucose levels compared
to pre-dose levels were found in all male and fendalgs. However, no dose-relationship was
observed and no concurrent control group was imclud this test. Thus no conclusion on
treatment-relationship is possible.

There was no influence on bile acids, bilirubirtgtyy protein (total), protein electrophoresis,aire
(in blood), calcium, chloride, potassium and sodilime activity of ALAT/GPT, ALP, ASAT/GOT
and LDH was not increased compared to pre-dosdsleve

Conclusion:

On the basis of the results of this study, dosel$ewof 10, 30 and 90 mg/kg bw/day were proposed
for the 52-week main study by the study director.
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26-weeks toxicity (dog)

Reference: 26-weeks-toxicity of metaldehyde 99% alied “Metaldehyd” - in
Beagle dogs after oral administration
and
Supplement No. 1 for 26-weeks-toxicity of metaldelde 99% - called
“Metaldehyd” - in Beagle dogs after oral administraion

Author(s), year: Neumann W., 1980
and
Neumann W., 1991

Report/Doc. number: LPT Laboratory of Pharmacolagg Toxicology KG, Hamburg,
Germany; LPT Lonza Report No. 1379 Part 1, Doc: H83-001

and
Lonza Report No. 1379 Part 2, Doc. No.: 533-001
Guideline(s): No, study was performed before adwptif OECD Guideline 452
(adopted May 1981)
GLP: No, study was performed before implementatibGLP
Deviations: Not applicable
Validity: Valid
Reference: Histological re-examination of the tesgeand re-evaluation of the

findings of the 26-week toxicity of metaldehyde 99%n Beagle dogs
after oral administration (LPT Study report dated M arch 31, 1980)
Author(s), year: Leuschner J., 2009
Report/Doc. number: LPT Laboratory of Pharmacolagg Toxicology, Hamburg, Germany;
LPT Report No. 24158, Doc. No.: 581-005

Guideline(s): Not applicable, as the report issididgical re-examination and re-
evaluation of samples generated in the study oitgun W., 1980

GLP: Not applicable

Deviations: Not applicable

Validity: Valid

Material and methods:

Test material Metaldehyde

Lot/Batch No batch number; test material obtaimedhfcurrent production in January
1979

Purity >99%

Vehicle Diet

Species Dog

Strain Beagle

Age 8 months

Weight at dosing Not reported

Source Chr. Fred Leuschner & Co., Laboratory ofidawgical and

Pharmacological Examinations, Loehndorf/Post Wadkein Germany

Metaldehyde was administered orally via diet toeraaid female Beagle dogs (6 dogs/sex/dose) to
achieve dose levels of 0, 20, 60 and 90 mg/kg byvolaa period of 26 weeks. All animals were
adapted to laboratory condition for a period ofrfaieeks prior to study initiation. The dose levels
were set on the basis of a 14-day preliminary(te319) using 1 male and 1 female per dose at the
dose levels of 90 and 180 mg/kg bw/day. No intaleeawas observed at 90 mg/kg bw/day but the
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dose level of 180 mg/kg bw/day caused vomiting\aad within the lethal range. The test
substance was admixed to the food homogeneousty dag for each dose group. 50 g/kg bw/day
of the food was offered to each dog for one hotween 8 and 9 a.m. In case of animals with poor
appetite, the food was served for a longer pertbB hours. The residue was removed and
weighed.

The following examinations were carried out:

» Behaviour including examination of general reflegesl external appearance, faeces: daily

* Food consumption, drinking water: daily

* Body weight: once a week (for the calculation @ ttaily dose of the test compound, the
weight was determined daily without registration)

» Haematology: before the first administration anerad, 8, 16, 20 and 26 test weeks in all
animals: haemoglobin, erythrocytes, leucocyteserdihtial blood count, haematocrit value,
thromboplastin time, erythrocyte sedimentation,rbteod clotting time, platelets,
reticulocytes

» Clinical biochemistry: before the first administeat and after 4, 8, 16, 20 and 26 test weeks
in all animals: ALAT, ASAT, ALP, blood urea, glueassodium, potassium, calcium,
chloride, total protein, uric acid, total bilirubialoumin, globulin, liver function, creatinine,
free cholesterol, total cholesterol, non-esterifetly acids, esterified fatty acids, LDH,
direct bilirubin, gamma-GT

» Urinalysis: before the first administration andeaf8, 16 and 26 test weeks in all animals:
colour, specific weight, protein, glucose, biliraphaemoglobin, ketone bodies, pH, urinary
sediment

» Electrocardiography: on the first test day andrafeand 26 weeks in all animals;
examination before and 2 hours after administradiothe lying animal in the limb leads I-
l1l; limb lead 1l was evaluated and heart rate watermined

» Examination of circulary functions: after 26 testeis in the animals of the highest dose
group and the control; the dogs were kept underasss and after surgical interventions,
systolic and diastolic pressure in general and pabmy circulation were measured before
and after administration of norepinephrine.

» Ophthalmological, auditory and dental examinatidoegore the first administration and
after 4, 8, 16, 20 and 26 test weeks in all anin@sthalmological examination included
cornea, anterior chamber, pupil, lens, vitreousybithdus of the eye; the auditory check
was done with a simple noise test

» Macroscopic and microscopic evaluation: after 2@kgean all animals; macroscopic
inspection; organ weights: heart, liver, lungsespl, kidneys, adrenals, thymus, pituitary,
gonads, thyroid, brain; histopathological exammatiheart, lungs, liver, spleen, kidneys,
adrenals, thymus, pituitary, gonads, thyroid, hrpnestate/uterus, stomach, duodenum,
jejunum, ileum, colon, rectum, salivary glands, ,ay@ary bladder, bone marrow, trachea,
aorta, oesophagus, pancreas, lymph node, periphenad, skeletal muscle, skin, tongue,
spinal cord, gall bladder, bone, mamma

» Statistical evaluation: Analysis of variance anddgnt’s t-test were carried out. Limits of
significance were g 0.01
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Timeframe: the experiments were performed betweee 1%8' 1979 and December 15

1979

In a supplement to the main report, a re-evaluadidhe macroscopic and microscopic pathology
data of liver, testes and prostate and reformatidigtidual animal data were presented.

Findings:

Behaviour including examination of general refleaes external appearance, faeces: At all
three dose levels, behaviour and external appeamaece unchanged during 26 weeks of
treatment. The neurological examinations did nadl @ pathological findings. Pupillary
light reflex, corneal reflex, patellar reflex, fleg extensor and postular reflexes were not
changed.

Food consumption, drinking water: Food and drinkiveger consumption were within the
normal range during the 26 week test period. Theintake of metaldehyde is shown in the
following table:

Table 30: Real intake of metaldehyde in the 26-wekk study (mg)

Group Males Females
20 mg/kg bw/day 20.2+04 19.7+2.8
60 mg/kg bw/day 61.5+4.1 62.2+5.6
90 mg/kg bw/day 91.8+7.8 86.7 + 3.8

Body weight: no effect on body weight or body weighin

Haematology, clinical biochemistry and urinalysie: effects of test substance were found

Electrocardiography and examination of circulationyctions: No effect attributable to the
test substance was observed in the ECG. The mimingadges in the functional picture were
within the normal range and explained by the faat the ECG in the dogs could not be
recorded in a state of actual rest. At all testeskdevels systolic and diastolic pressure was
unchanged in both general and pulmonary circulation

Ophthalmological, auditory and dental examinatiotseffects were observed during the
test period

Macroscopic and microscopic evaluation:

Results of macroscopic evaluation, organ weighimgyl@stopathology were presented in the
original report. However, due to the request froB EPA, a Supplement of the study
(Neumann W., 1991) was provided including detaitetividual tables, redesigned

summary tables and information on the severityeidnt of all lesions described. A review
on liver, testes and prostate findings was undertailt request from the sponsor, which
basically confirmed the findings of the originapogt. No effects were noted at macroscopic
evaluation and organ weighing.

Histopathology:

Liver: The overall evaluation of the histopatholmifindings in the liver did not show any
treatment-related effect. The few very slight lesioecorded are considered to be
spontaneous findings occurring in dogs.

Testes: Diffuse atrophy of the testes was foung onthe mid (2/6 males) and high dose
group (4/6 males). The atrophy seen in one coatrmhal was a consequence of
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cryptorchism. One animal from the low dose groug Wy slight focal atrophy of the
tubules. This was considered a spontaneous firzkrguse it occurred also in one untreated
control animal. The dose level of 20 mg/kg bw/d Weesrefore considered the NOAEL for
the testes effects.

Prostate: Diffuse atrophy of the prostate was faarttie mid dose group (4/6 males) and
the high dose group (2/6 males). One male fronhigie dose group also showed focal
atrophy. No such effects were seen in the contrtdw dose group.

Mesenteric lymph nodes: Examination of the lympHe®revealed a considerable
infestation with parasites, especially in the higth@se groups, which could have possibly
contributed to the higher incidences of findingshaise dose levels. For precautionary
reasons a clear NOAEL of 20 mg/kg bw/day was set.

Table 31: Histopathological findings in the 26-kek®g study (according to Supplement 1 of
the original study, Neumann W., 1980, 1991)

20 mg/kg 60 mg/kg 90 mg/kg

Control bwiday bwiday bwiday

3 2 S 2 S 2 S g
LIVER

examined 6 6 6 6 6 6 6 6

no abnormalities detected 5 4 5 2 4 5 4

| NG

very slight single cells necrosis with 0 2 1 3 2 1 1 2
predominantly mononuclear cell
proliferation

very slight periportal infiltration of 0 0 0 1 0 0 2 2
lymphocytes, histiocytes and eosinophilic
granulocytes

very slight hydropic swelling in focal areas 1 0 0 0 0 1 2 2
(H.E. staining)

PROSTATE

examined 6 - 6 - 6 - 6 -

no abnormalities detected 6 - 6 - 2 - 3 -

atrophy, diffuse 0 - 0 - 4 - 2 -

atrophy, focal 0 - 0 - 0 - 1 -

TESTICLES

examined T# - 6 - # - 6 -

no abnormalities detected 5 - 5 - 2 - 2 -

diffuse atrophy 1 - 0 - 2 - 4 -

focal atrophic tubules 1 - 1 - 3 - 0 -

LYMPH NODE, MES.

examined 6 6 6 6 6 6 6 6

no abnormalities detected 4 4 4 5 3 2 1 1

follicular hyperplasia 0 0 0 0 0 0 3 3

inflammation - chronic 1 1 1 1 3 3 1 1

erythrocytes (medullary funicle) 1 1 1 0 0 1 0 0

lymphocytes depletion - moderate 0 0 0 Q @ [t y

PO
O

parasitic granuloma 1 1 2 1 3 4 4 2

* one animal of this group was examined in bottidiest

In the original 26-week-toxicity study of metaldeleyin Beagle dogs (Neumann W., 1980, Doc.
No. 533-001), the findings in the testes were matlgd according to severity. Thus, a
microscopical re-examination of H. & E. stainedgfain and PAS-stained sections of the testes of
all 24 male dogs of the 26-week toxicity study wasformed in 2009 with the objective to score
findings using a current severity grading systehsTip-grade was considered necessary to gain
direct comparability of findings in the differenbg reports (Leuschner J., 2009, Doc. No. 581-005).
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Findings of the histological re-examination of thetes and re-evaluation:

Lesions related to the administration of the tabistance: Cryptorchism and a moderate atrophy of
the testes (1 of 6 animals) and a mild to moddmatal atrophy of the germinative epithelium (3 of

6 animals) were noted for the animals of the 60kapdv/d dose group. The changes in the 90
mg/kg bw/d dose group consisted of a mild to maged#fuse atrophy/degeneration of the
germinative epithelium. Four of 6 animals were ctiéel, the mean severity grade of the high dose
animals for diffuse atrophy of the left and righstes was 1.67 and 1.83 compared to 0.00 and 0.00
in the control. The changes are morphologicalladiedistinct from the spontaneous findings in

the 20 mg/kg bw/d dose group and in the controlgrand therefore attributable to the treatment
with the test item.

Lesions unrelated to the administration of the itest: A focal minimal to mild atrophy of the
germinative epithelium of the testes was notedimrol animals and animals from the 20 mg/kg
bw/d dose group. Incidence and severity indicatmaidental distribution of this finding for the
control and for the low dose treated animals.

Table 32: Histological re-examination of testesy&chner J., 2009)
Dose group Control 20 mg/kg bw/day 60 mg/kg bw/day | 90 mg/kg bw/day
No. animals 6 6 6 6

# | SEV # | # | SEV # | SEV
Testis (1)
Atrophy of germin. 4 0.67 2 0.50 3 1.33 1 0.17
epith., focal
Atrophy of germin. 0 - 0 - 0 - 4 1.67
epith., diff.
Atrophy of testis 1 0.33 0 - 1 0.50 0
Cryptorchism 1 - 0 - 1 - 0
Testis (1)
Atrophy of germin. 2 0.33 2 0.50 4 1.50 1 0.17
epith., focal
Atrophy of germin. 0 - 0 - 0 - 4 1.83
epith., diff.
Testis () PAS-stain
Atrophy of germin. 4 0.67 2 0.50 3 1.33 1 0.17
epith., focal
Atrophy of germin. 0 - 0 - 0 - 4 1.67
epith., diff.
Atrophy of testis 1 0.33 0 - 1 0.50 0
Cryptorchism 1 - 0 - 1 - 0
Testis (I) PAS-stain
Atrophy of germin. 2 0.33 2 0.50 4 1.50 1 0.17
epith., focal
Atrophy of germin. 0 - 0 - 0 - 4 1.67
epith., diff.

Severity grading (SEV): 1= minimal, 2= mild, 3= nevdte, 4= marked, mean values are presented

Conclusion:

A NOAEL of 20 mg/kg bw/day is set for this 26-wetk«icity study in Beagle dogs based on the
histopathological findings in testes (mild to materatrophy/degeneration of the germinative
epithelium) and prostate (diffuse atrophy). Thedpathological re-examination of the testes
confirmed the pattern of testicular findings: tleeerity score of focal findings was increased at 60
mg/kg bw/day while at the high dose level of 90 kgddw/day a clear increase of diffuse atrophic
changes was found. The NOAEL for this study wasetioee confirmed to be 20 mg/kg bw/day.
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52-weeks toxicity (dog)

Reference: 52-week chronic toxicity study of metaldehyde by neeated oral
administration via the diet to Beagle dogs
Author(s), year: Leuschner J., 2003

Report/Doc. number: Lonza Report No. 3657, Doc58Y.-003, Conducting laboratory: LPT
Laboratory of Pharmacology and Toxicology KG, Hamghuermany

Guideline(s): OECD Guideline 452 (1981); EC GuidelL133 Part B, Chronic Toxicity
Test (1988); Japanese MAFF, 12 NohSan No. 81470(200

GLP: Yes

Deviations: No

Validity: Yes

Material and Methods:

Metaldehyde (batch no. 30202, purity: 98.3 %) wamiaistered with the diet to 4 male and 4
female Beagle dogs per treatment group at dosésle¥@, 10, 30 and 90 mg/kg bw/d over a period
of 52 weeks. The Beagle dogs (source: Stefano Md&eggio Emilia, Italy) were approximately 6
months of age at the beginning of the study andnez 5.4-9.2 kg (males) and 5.8-9.2 kg
(females). The amount of the test substance gianaajusted to each animal’s actual body weight
and mean food consumption weekly. The test substdi®t mixture was freshly prepared daily.

The diet was checked for stability, concentratiod homogeneity at the beginning of the study and
thereafter every 3 months. The dose levels fordtudy were selected based on the results of a 4-
week dose finding study in dogs.

All animals were checked at least once daily farichl signs. These observations included
skin/fur, eyes, mucous membranes, respiratory andlatory systems, somatomotor activity and
behaviour patterns. Mortality was checked twicdydaind as soon as possible after exitus, post-
mortem examination was performed. Body weights wecerded at study initiation and thereafter
in weekly intervals. Food consumption was recoroie@ daily basis throughout the experimental
period. The report included weekly mean valueslyDaonitoring by visual appraisal of the
drinking water consumption was maintained throughio& study. In case of food not consumed
during the first part of the daily feeding, the gtigy of remaining food was recorded and the
amount of test substance intake of the animal wa®cted accordingly. The report includes
weekly mean values of uptake of the test substddioed samples were taken from animals fasted
overnight at the beginning of the study and atethe of test weeks 13, 26 and 52. Haematology
included erythrocytes, hematocrit, haemoglobin, MGNCH, MCHC, leucocytes, differential
blood count, reticulocytes, platelets, thrombopfasie, activated partial thromboplastin time and
erythrocyte sedimentation rate. The following dadichemistry parameters were determined:
albumin, albumin/globulin ratio, total bilirubimtal cholesterol, creatinine, glucose, total pratei
urea in blood, calcium, chloride, potassium, sodiatanine amino transferase (ALAT), aspartate
amino transferase (ASAT), alkaline phosphatase jAgBmma-glutamyl-transferase (GGT),
triglycerides and inorganic phosphorus. Urine wakected from all animals in a metabolism cage
in the morning of the appropriate test day 3 hquigr to the administration after the dogs received
50 mL tap water/kg bw orally by gavage. Urinalysiss performed at the beginning of the study
and at the end of test weeks 13, 26 and 52 anddedlvolume, pH, specific gravity, protein,
glucose, bilirubin, urobilinogen, ketones, haemobgionitrite, color and microscopic examination.
Ophthalmological and auditory examinations werdguered prior to the first administration and
during test weeks 13, 26 and 52. All animals wewm@ned at necropsy. The weights of the
following organs were determined: adrenals, briagart, kidneys, liver, lungs, ovaries, pituitary,
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prostate, spleen, testes and thyroids includingtpgiroids. The following organs and tissues were
examined histopathologically: adrenals, aorta abdalis, bone (sternum and os femoris with
joint), bone marrow (sternum and femur), brainr($ngerse section through optic chiasma,
infundibulum, midbrain, brain stem and cerebellucagcum, epididymis, eye with optic nerve, gall
bladder, gross lesions, heart (3 levels: left agldt iventricle, septum), small intestine (duodenum,
jejunum, ileum), large intestine (colon, rectuniyiney and ureter, lacrimal gland, liver, lungs fwit
mainstream bronchi and bronichioles), lymph no@evical, mesenteric), mammary gland, muscle
(skeletal, thigh and tibia), nerve (sciatic andalify esophagus, ovaries, pancreas, pituitary tpre@s
salivary glands (mandibular, parotid, sublinguséminal duct, skin (left flank), spinal cord
(cervical, thoracic, lubar) incl. spinal gangliomdaspinal root, spleen, stomach, testes, thymus,
thyroids incl. parathyroids, tissues masses or tusydrachea incl. larynx, urinary bladder, uterus
(incl. cervix and oviducts) and vagina.

Findings:

General observations: Clinical signs were only oles in the highest dose group from study week
1 onwards. The following symptoms were noted: @araduced motility, emesis, tremor, twitching
and salivation. Individual to all animals were ati. Incidence and severity appeared to decline
from study week 19 onwards with none to two aninoally affected.

Mortalilty: 1 male and 1 female from the 30 mg/kesd group and 1 female of the 90 mg/kg dose
group were found dead between study days 260 a2dT32 deaths are regarded to be test-
substance related. No premortal symptoms wereaedor

Body weight: The body weight of the treated animvgds not influenced compared to controls.
Body weight gain appeared to be reduced in the tagle group, however, no statistical
significance was noted.

Food consumption: During some weeks of the studsetivas a slight statistically significant
increase of food intake noted for male and femaimals of the high dose group. This effect might
be due to the slight decrease in body weight gatadin this dose group. No overt intergroup
differences in water consumption were found dutivgstudy.

Table 33: 52 week feeding study in dogs Body weldiddy weight gain

Dose group level (mg/kg bw/d)

Males Females

0 10 30 90 0 10 30 90
Body weight (kg)
-week O 7.70 7.55 7.55 8.00 7.33 6.85 6.83 6.70
- week 52 13.33 |11.43 |11.77 |11.00 |10.83 |10.68 |10.07 |9.13
Body weight gain
- absolute (kg) 5.63 3.88 4.22 3.00 3.5 3.83 3.24 2.43
- relative (%) 73 51 56 38 48 56 47 36

Ophthalmoscopic examination: There were no treatitedated effects observed.

Auditory examination: In test week 13 one male and female dog treated with 90 mg/kg did not
react to the noise test. None of the animals afdlose group was affected in test weeks 26 or 52.
There was no indication of any impairment in ansnafllower dose groups.

Haematology: Test substance-related changes weneasean increase in haemoglobin,
erythrocytes and haematocrit of animals of the ésgllose groups. This effect was observed in
both sexes in study week 13 (statistically sigaificonly for females) and in females only in study
week 26 (not longer statistically significant). the end of the study, no changes were noted for any
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of the haematological parameters. The decreasgtivated thromboplastin time in males of the
highest dose group in week 13 is regarded as speotia and within the normal variability.

Table 34: 52 week feeding study in dogs Relevaetrtaological findings

Dose group level (mg/kg bw/d)

Males Females

0 10 30 90 0 10 30 90
Erythrocytes (1012/L)
- Week 0 5.38 5.45 5.23 5.33 5.35 5.18 5.40 5.60
- Week 13 5.45 5.85 5.45 6.23 5.73 5.70 6.08 7.15%*
- Week 26 5.70 6.13 5.65 5.55 5.48 5.58 5.70 6.35
- Week 52 6.43 6.78 6.60 6.25 6.45 6.18 7.13 6.27
Hemoglobin (mmol/L)
- Week 0 7.33 7.48 7.13 7.10 7.23 6.95 7.28 7.45
- Week 13 7.50 8.08 7.58 8.88 7.95 7.80 8.28 9.90**
- Week 26 7.95 8.70 8.00 8.28 7.93 7.78 7.90 8.95
- Week 52 9.00 9.30 9.33 9.18 9.18 8.58 9.80 8.47
Hematocrit (%)
- Week 0 38.3 38.5 36.8 36.8 37.0 35.3 37.3 38.3
- Week 13 36.3 39.3 37.3 43.0 39.0 38.0 40.8 49.3**
- Week 26 38.5 42.0 38.8 39.3 38.0 37.5 37.5 43.0
- Week 52 43.0 45.3 45.0 43.8 43.8 41.0 47.0 40.7

** (p< 0.01); significantly different from contraroup

Clinical chemistry: In the highest dose group, segistance-related changes were noted for
bilirubin (females, week 13), triglycerides (femslaveeks 13 and 26) and AP levels (both sexes,
weeks 13, 26 and 52).

Table 35: 52 week feeding study in dogs Relevantoal chemistry findings

Dose group level (mg/kg bw/d)

Males Females

0 10 30 90 0 10 30 90
Bilirubin (umol/L)
- Week O 3.73 2.83 3.68 3.23 2.78 3.30 2.95 3.28
- Week 13 2.48 2.30 2.95 2.85 2.53 2.33 2.95 3.98**
- Week 26 3.30 3.38 3.00 2.60 3.00 3.05 3.33 3.35
- Week 52 3.88 3.65 3.53 3.73 3.43 3.38 3.27 3.93
Triglycerides
(mmol/L) 0.243 |0.215 |0.218 |(0.200 |0.195 |0.190 |0.180 |0.200
- Week O 0.265 |0.220 |0.285 |0.258 |[0.238 |0.260 |0.195 |0.490**
- Week 13 0.305 |0.280 |0.258 |0.283 |0.235 |0.340 |0.245 |0.553**
- Week 26 0.230 |0.215 |0.223 |0.278 |0.208 |0.235 |0.217 |0.280
- Week 52
AP (U/L)
- Week O 250 258 287 302 259 235 240 220
- Week 13 143 149 174 296* | 147 135 138 236
- Week 26 85 102 108 221** |79 97 79 156
- Week 52 71 94 94 216** |66 79 70 151**

** (p< 0.01); significantly different from contraroup

Urinalysis: No substance-related changes were raitadnalysis. The slightly decreased specific
gravity of the urine noted for the intermediate @sah week 52 is regarded as fortuitous as no dose-
relationship was noted. The slightly decreased plevobserved for high dose males in week 52 is
regarded to be within the normal variability.

Necropsy: The macroscopic necropsy examinatiomdutissection revealed no findings in the
organs and tissues in any treatment group. Thesdiradings such as indurated, emphysematous
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and/or discoloured lungs were observed in 2 mictdosmals and 1 high dose animal and were
regarded as spontaneous.

Organ weights: A treatment-related increase of labs@and relative liver weights was found in
males and females of the mid and high dose grotyith statistical significance achieved only at
the high dose group.

Table 36: 52 week feeding study in dogs Absolutt ratative (% of bodyweight) organ
weights

Dose group level (mg/kg bw/d)

Males Females

0 10 30 90 0 10 30 90
Liver
- absolute 430 360 457 541 351 350 362 418
- relative (% bw) 34.2 33.9 41.2 51.6** |33.6 34.5 38.1 48.8**

** (p< 0.01); significantly different from contraroup

Histopathology: The histopathological findings @sties were re-examined and discussed in the
“Expert statement on the histological findings (¢ieglls, atrophy and degeneration of the
germinative epithelium) in the 52-week toxicitydstin Beagle dogs with metaldehyd&®uschner
J., Drommer W., 2006), see below.

Mild atrophy of the prostate was noted in 3 of 4eramnimals of the high dose group and 1 of 4
animals from the mid dose group.

No treatment-related findings were noted in anyoptrgan examined. In particular, no changes
were noted in the spinal cord with ganglion/ro@r@cal, thoracal and lumbar region). A minimal
fatty infiltration of hepatocytes without degen@vatwas observed in the liver of control and test
animals. None of the histopathological findingshia male of the mid dose group which died
prematurely could be seen as a cause of death.f@woidles which died prematurely (1 from the
mid dose and 1 from the high dose group) revealedostopic findings in the lungs: moderate
interstitial pneumonia and moderate bronchopneuanaere found which might have contributed
to the deaths of the animals, although they seé¢mbd not directly related to the test substance.
The study authors regarded the premature deathesd animals as substance-related.

Table 37: 52 week feeding study in dogs Relevastbpathological findings (testes and
prostate)

0 mg/kg 10 mg/kg 30 mg/kg 90 mg/kg
Testis | (not reported if left or
right testis)
no. examined 4 4 41) 4
Atrophy of the germinal - - 2 2
epithelium (no.18 (no.25 mild
(animal no., grade) moderate no.27 marked)
no.20 mild)
Degeneration of the germinal - 1 - 3
epithelium (n0.10 mild) (n0.26 marked
(animal no., grade) no.27 mild
no.28 mild)
Giant cells - 2 1 2
(animal no., grade) (no.10 mild, (n0.18 mild) (no.25
no.12 minimal minimal no.28
) mild)
Juvenile testis - 1 - -
(animal no.) (no.12)
Testis Il (not reported if left or
right testis)
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0 mg/kg 10 mg/kg 30 mg/kg 90 mg/kg
no. examined 4 4 41) 4
Atrophy of the germinal - - 2 3
epithelium (no.18 (no.25 mild
(animal no., grade) minimal no.20 | no.27 marked
minimal) no.28
moderate)
Degeneration of the germinal - 1 - 3
epithelium (n0.10 mild) (no.26 marked
(animal no., grade) no.27 mild
no.28 mild)
Giant cells - 1 - 2
(animal no., grade) (no.10 mild) (no.25 mild
no.28 minmal)
Juvenile testis - 1 - -
(animal no.) (no0.12)
Prostate
no. examined 4 4 41) 4
Atrophy - - 1 3
(animal no., grade) (n0.19 mild) (no.25 mild
no.26 mild
no.28 mild)
Lymphocytic infiltration 1 1 - -
(animal no., grade) (n0.3 minimal)| (no.9
moderate)
Suppurative prostatitis - 1 - -
(animal no., grade) (n0.9 minimal)
Autolysis - - 1 -
(animal no., grade) (no18
moderate)
Cysts - - 1 1
(animal no., grade) (n0.19 mild) (no.27
minimal)

Severity grading: minimal, mild, moderate, marked
1) including animal no. 18 which died prematurétyanimal no. 18, atrophy of the germinal epitheliin both testes
(minimal to moderate), giant cells in testis | @yjland autolysis in the prostate (moderate) wecended.

Conclusion:

Clinical signs of toxicity (ataxia, reduced motiliemesis, tremor, twitching, salivation) were
observed at the high dose group (90 mg/kg) frordystueek 1 onwards with incidence and severity
declining over the time. 1 male and 1 female aniimoath the mid dose group (30 mg/kg) and 1
female from the high dose group were found deaddxat study day 260 and 322. As no obvious
cause of death could be determined, the deathscsesedered to be related to treatment. A
reduction of body weight gain was noted in highedasimals but without statistical significance.
Also in the high dose group, 1 male and 1 femaimaidid not react to the noise test in week 13
but were not affected in week 26 and 52. Red btmdidparameters (increased erythrocytes,
haemoglobin and hematocrit) were affected predoméhain females at the highest dose group.
The effects were strongest at week 13 but decumtitiweek 26 and were no longer seen at week
52. A similar situation was observed for bilirulaind triglyceride values in females of the high dose
group, which were increased at week 13 but retutoemrmal until the end of the study. In
contrast, elevated levels of alkaline phosphatase wbserved in males and females at weeks 13,
26 and 52. Relative and absolute liver weights wereeased in both sexes of the high dose group.
In histopathology, in one animal of the mid doseugrand 3 animals of the high dose group mild
atrophy of the prostate was observed. The histopadital findings in testes and setting of the
NOAEL is reported below.
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Reference: Metaldehyd: A 52 week dietary toxicity study in begle dogs
Author(s), year: Gauvin, G. V., 2010
Report/Doc. number: Report No. 1714-001

Conducting laboratory: MPI Research, Inc., Mattayithigan

Guideline(s): OECD Guideline 452 (2009)
US EPA, OPPTS 870.4100 (1998)
GLP: Yes
Deviations: No
Validity: Yes

Material and Methodes:

Test material Metaldehyde

Lot/Batch 080702

Purity 100.0%

Vehicle LabDiet 5007 Certified Canine Diet Meal

Species Beagle dogs

Strain -

Age 7 to 7.5 weeks at receipt + 14 days acclimgtenmod
Weight at dosing Males: 8.10 - 10.45 kg; Female$s 7 8.50 kg
Source Covance Research Products, Inc., Kalam&fobigan

The animals were housed individually. The test net&letaldehyde was administered orally for
52 weeks as a diet additive. Diet and tap wateewagailable ad libitum. Dose levels of 1, 3.5 and
15 mg/kg/day were tested by using dose groupsaif éanale and 4 female animals (Table 38).

Table 38: 52 week dietary toxicity study in dogStady design

Number of Animals
Group Number Male Female
1 0 4 4
2 1 4 4
3 3.5 4 4
4 15 4 4

Prior to study: A complete physical examination wasducted on all animals by a staff
veterinarian prior to initiation of test articlerathistration.

All animals received an electrocardiographic exatan prior to placement on study. Insofar as
possible, care was taken to avoid causing unduéexent of the animals before the recording of
electrocardiograms (ECGSs) in order to minimize exie fluctuations or artifacts in these
measurements. Standard ECGs (10 Lead) were recat@®dmm/sec. A consultant veterinary
cardiologist interpreted the ECGs and made a recamdation for each animal for placement on
study.

General Observations: All animals were observedrforbidity, mortality, injury, the availability of
food and water as well as gross neurofunctionalremwtobehavioral signs twice daily throughout
the duration of the study with the exception of & on which observations were recorded only
once. On occasion, veterinary consultations wenelgcted during the course of the study. Body
weights for all animals were measured and recowd#édn two days of receipt, twice prior to
randomization (Days -8 and -1), and weekly durlmggtudy. The body weights recorded within
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two days of receipt and on Day -8 are not repoiff@dd consumption was measured and recorded
daily during the study and reported weekly. Foditiehcy was calculated for each week that food
consumption was measured.

Detailed Clinical Observations: Detailed Clinicdbg@rvations of each animal were performed once
predose and weekly during the study. On occasionc¢al observations were recorded at
unscheduled intervals. The observations includetiwere not limited to, evaluation of the skin,

fur, eyes, mucous membranes, occurrence of seesadind excretions, and autonomic activity (e.g.,
lacrimation, piloerection, pupil size). Changeseivel of activity, gait, posture, altered strengthd
response to handling as well as the presence wicabw tonic movements, stereotypies (e.g.,
excessive grooming, repetitive circling) or bizaoehavior (e.g., self-mutilation) were recorded.

Ophthalmoscopic examinations: Ophthalmoscopic ematimins were conducted on all animals
predose and prior to the terminal necropsy.

Clinical Pathology: Clinical pathology evaluationsre conducted on all animals predose, 3, 6, and
9 months, and prior to the terminal necropsy. Tiienals had access to drinking water but were
fasted overnight prior to sample collection. Blsamples were collected from the jugular vein.
Urine samples were collected using steel pans glander the cages for approximately 16 hours.
Hematology (Leukocyte count (total and absolutéedéntial), Erythrocyte count, Hemoglobin,
Hematocrit, Mean corpuscular hemoglobin, Mean cecplar volume, Mean corpuscular
hemoglobin concentration, Absolute reticulocytdatdtet count and Blood cell morphology),
Coagulation (Prothrombin time and Activated partirmbmboplastin time), Clinical Chemistry
(Alkaline phosphatase, Total bilirubin (with dirdstirubin if total bilirubin exceeds 1 mg/dl),
Aspartate aminotransferase, Alanine aminotransfe@amma glutamyl transferase, Sorbitol
dehydrogenase, Urea nitrogen, Creatinine, TotakproAlbumin, Globulin and A/G
(albumin/globulin) ratio, Glucose, Total cholesteriglycerides, Electrolytes (sodium, potassium,
chloride), Calcium Phosphorus Creatine kinase)maglysis parameters (Volume Specific
gravity, pH, Color and appearance Protein, GlucBgeubin, Ketones, Blood, Urobilinogen,
Microscopy of centrifuged sediment) were evaluated.

Necropsy: All animals were euthanized and examaadfully for external abnormalities including
palpable masses. The skin was reflected from aalemidline incision and any abnormalities were
identified and correlated with antemortem findingke abdominal, thoracic, and cranial cavities
were examined for abnormalities and the organs vemhcexamined, and, where required, placed in
fixative. All designated tissues were fixed in maubuffered formalin, except for the eye (incluglin
the optic nerve) and testes, which were fixed usingodified Davidson’s fixative. Formalin was
infused into the lung. A full complement of tisswe®l organs was collected from all animals.

Organ weight: Body weights and protocol-designategin weights were recorded for all animals
at the scheduled necropsy and appropriate orgaghtvweitios were calculated (relative to body and
brain weights). Paired organs were weighed togetkeept only the right mandibular salivary
gland was weighed. A combined weight for the thyrand parathyroid glands was collected.

Histopathology: Microscopic examination of fixednh&oxylin and eosin-stained paraffin sections
was performed of tissues. A four-step grading sysies utilized to define gradable lesions for
comparison between dose groups.

Results:

Examinations prior to study: Complete physical exetions found the dogs to be in good, stable,
and healthy condition prior to dose initiation aiststudy.
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Pre-study electrocardiograms conducted in all dogre evaluated by the Study Director and a
board-certified veterinary cardiologist. All dogeme found to have normal sinus rhythm within
normal limits and with no apparent arrhythmias. ddlgs placed on study were considered healthy,
cardiovascularly stable, and were subsequentlheplan study.

Mortality: There were no deaths on study. All anisreurvived the 1 year duration of the study. All
animals were humanely euthanized at the end of/stnd tissues were submitted by scheduled
necropsy.

Body Weight: All dogs on study demonstrated norgraivth and development over the 52 week
course of the study. The body weights were welhinithe normal growth charts for this breed of
dog provided by the supplier. There was neithesstant dose- nor time-dependent changes in the
week-to-week body weight gains or losses recordedis study.

There were no statistically significant differenaegroup mean body weights in male dogs
measured across the 52 week duration of this sitltly 3.5 mg/kg/day treatment group of female
dogs demonstrated a short period of significantgater mean body weight in Weeks 18 and 19
when compared to their standard diet control gratports. The body weight differences, while
statistically significant, were not considered toghysiologically relevant. Overall, there were no
biologically meaningful changes in group mean bagyghts induced by metaldehyde consumption
in this study.

Food Consumption: There were no biologically sigaifit changes in group mean food
consumption induced by dietary administration otattehyde to male and female beagle dogs up
to 15 mg/kg/day of metaldehyde.

Detailed Clinical Observations: There were no chihisigns attributed to test article administration
All clinical signs reported were present in allamaent groups including the standard diet control
group. There were reports of mucoid, soft, and wydeces over the 52 week duration of this feed
admixture study. The incidence rate is summarinethble 39 and expressed as the total number of
incidences over the 52 week period of the study fasction of the total number of animals in the
group expressing the finding (max = 4).

Table 39: 52 week dietary toxicity study in dogmeidence rate of fecal alterations
Group- Mucoid Feces Soft Faces Watery Feces
?rr(l);/elqlg_/e()j\;eyl) Male Female Male Female Male Female
Control 31/3 3/3 118/3 4/3 4/1 2/2

1 36/4 32/4 60/3 34/4 4/2 1/1

3.5 2714 14/3 2714 13/4 2/2 1/1

15 35/4 40/4 2714 54/4 1/1 2/2

The incidence rates reported in the “control” gr@op other long term studies conducted in beagle
dogs at the conducting laboratory show that thiesknigs can be very variable. Although the
incidence rates of mucoid feces in female treatedms were higher than those of the concurrent
control group they were similar to the male coningcidence and showed no dose response
relationship. It should be noted that these findiregarding fecal output were short-lived, resolved
without treatment, were not limited to test articksatment groups, were not dose-related, and were
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not considered to be outside the scope of normr@ti@ns in this purpose-bred laboratory beagle
from the source of supply (Covance LaboratoriesAlu&ed on this study.

Ophthalmoscopic examinations: There were no abridgresadetected prior to or after 52 weeks of
chronic daily exposure to doses of up to 15 mg/kgfaf metaldehyde in male or female beagle
dogs on this study.

Clinical Pathology: There were no test article-retbeffects on hematology parameters and clinical
chemistry analytes. Sporadic statistical differeanaere seen that were considered not meaningful
due to the magnitude or direction of change, thk & consistency, and/or the interval involved
(pretest).

There were no test article-related effects on clagigm parameters. Sporadic statistical differences
were seen that were considered not meaningfulatleetmagnitude or direction of change and/or
the interval involved (pretest).

There were no test article-related effects on Ilygia parameters. Urine volumes were moderately
variable within and between groups and intervals there were no dose-dependent patterns.
Sporadic statistical differences were seen thaewensidered not meaningful due to the magnitude
or direction of change.

Necropsy: There were no metaldehyde-related magpostindings at any dose level in either sex.
All macroscopic observations were considered imdi@dbased on lack of microscopic correlates
and/or lack of dose dependency.

Organ weight: There were no metaldehyde-relatedrovgeight changes. All organ weight
differences were considered reflective of biolobiaiation based on lack of statistical
significance, lack of dose dependency and/or ldckioroscopic correlates.

Histopathology: There were no metaldehyde-relatexniascopic changes. There was a slight
increase in severity of thymus gland generalizedgplyoid depletion in 15 mg/kg/day males and
females; the differences were minimal and did motetate with any statistically significant thymic
weight reductions. Generalized lymphoid deplet®ohbserved as a part of normal aging-associated
thymic involution, and the onset and degree vagigsificantly in beagle dogsThe degree of

thymic lymphoid depletion observed on this studywathin the expected range for beagles of this
age and was not considered to be related to métaddeadministration. All microscopic findings
were considered incidental and of the type occadlpobserved in beagle dogs of this age.

Ploemen J-P HTM, Ravesloot WTM, Van Esch E. Théence of thymic B lymphoid follicles in
healthy beagle dogs. Toxicol Pathol 2003; 32:219-21

Conclusion:

There were no adverse behavioral, physiologicahnatomical effects of 52 week dietary
administration of metaldehyde to adult beagle dagiose levels of 1, 3.5, or 15 mg/kg/day. A no-
observed-effect-level (NOEL) of at least 15 mg/ley@f metaldehyde has been established in this
study.
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Expert statement on the histological findings (giancells, atrophy and
degeneration of the germinative epithelium) in thé&2-week toxicity
study in Beagle dogs with metaldehyde

Author(s), year: Leuschner J., Drommer W., 2006

Report/Doc. number: LPT Laboratory of Pharmacolagg Toxicology, Hamburg, Germany;
LPT Report No. 15050/01, Doc. No.: 581-001

Reference:

Guideline(s): Not applicable, as the report issididgical re-examination and re-
evaluation of samples generated in the 52-weekystudogs (Leuschner
J., 2003)

GLP: Not applicable

Deviations: Not applicable

Validity: Valid

Findings:

A complete picture of the results of the originahseek toxicity study in dogs is presented in the
DAR. In this Report, an additional table is incldd#escribing the clinical signs observed at the
beginning of this 52-week toxicity study in det&lurthermore, the histopathological findings in
testes are discussed for the setting of the NOARhis 52-week toxicity study.

General observations/clinical signs

Clinical signs were only observed in the highestedgroup (90 mg/kg bw/d) from study week 1
onwards. The following symptoms were noted: ataraduced motility, emesis, tremor, twitching
and salivation. Individual to all animals were ati. Incidence and severity appeared to decline
from study week 19 onwards with none to two aninoally affected.

Table 40: Clinical signs observed during Week them52-week dog study in the highest dose
group of 90 mg/kg bw/d

Animal number, sex Observed on test day Total numbeof days Observation
25m 1, 3-7 6 Ataxia

2-5,7 5 Tremor

1-7 7 Emesis

1-4 4 Salivation

15,7 6 Twitching
26 m 1,3-5,7 5 Ataxia

1-7 7 Tremor

1-5 5 Emesis

1-2 2 Salivation

2-7 6 Twitching
27 m 1-7 7 Ataxia

1-5,7 6 Tremor

1-5 5 Emesis

2 1 Salivation

2-7 6 Twitching

2-3 2 Lateral position
28 m 1, 3-7 6 Ataxia

2-7 6 Tremor

1-2, 6-7 4 Emesis

1-2 2 Salivation

15,7 6 Twitching

1 1 Lateral position
29 f 1-7 7 Ataxia

1-7 7 Tremor

1-3, 5-7 6 Emesis

1 1 Salivation
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1-4, 6-7 6 Twitching
30f 1-4, 6-7 6 Ataxia
1-7 7 Tremor
1-7 7 Emesis
1 1 Salivation
1-7 7 Twitching
31f 1-4, 6-7 6 Ataxia
1-7 7 Tremor
7 1 Emesis
1-7 7 Twitching
32 f 6-7 2 Ataxia
1-7 7 Tremor
4-6 3 Emesis
1-7 7 Twitching
Histopathological findings in testes
Table 41: Atrophy and/or degeneration of the geative epithelium in the testes (Leuschner
J., 2003- see table 37)
0 mg/kg 10 mg/kg 30 mg/kg 90 mg/kg
Testis | (not reported if left or
right testis)
no. examined 4 4 41) 4
Atrophy of the germinal epithelium| - - 2 2
(animal no., grade) (no.18 (n0.25 mild no.27
moderate no.20, marked)
mild)
Degeneration of the germinal - 1 - 3
epithelium (n0.10 mild) (n0.26 marked no.27
(animal no., grade) mild no.28 mild)
Giant cells - 2 1 2
(animal no., grade) (n0.10 mild, (n0.18 mild) (n0.25 minimal no.28
no.12 minimal) mild)
Juvenile testis - 1 - -
(animal no.) (n0.12)
Testis Il (not reported if left or
right testis)
no. examined 4 4 41) 4
Atrophy of the germinal epithelium| - - 2 3
(animal no., grade) (n0.18 minimal | (no0.25 mild no.27
no.20 minimal) | marked no.28
moderate)
Degeneration of the germinal - 1 - 3
epithelium (n0.10 mild) (n0.26 marked no.27
(animal no., grade) mild no.28 mild)
Giant cells - 1 - 2
(animal no., grade) (n0.10 mild) (n0.25 mild no.28
minmal)
Juvenile testis - 1 - -
(animal no.) (n0.12)

Severity grading: minimal, mild, moderate, marked
1) including animal no. 18 which died prematurely.

Upon request of the notifier the histopathologslales of the testes were re-examined by the study
pathologist in order to verify the original diagisThe results of the re-examination were
presented in an expert statement. In this papeastexplained that the histological changes of
testes seen at the highest dose (90 mg/kg), whexeimals were affected, consisted of mainly
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moderate to marked diffuse atrophy and/or degeineraf the germinative epithelium. At the two
lower dose levels (10 and 30 mg/kg), findings warge focal in nature and of minimal to mild

severity.

Concerning the “moderate severity” finding in oménaal (No. 18), which died premature, of the
mid dose (30 mg/kg), it was explained that theifigdvas limited to only one testis (the other ®sti
showed only minimal focal atrophy) and was theref@garded to be a spontaneous change.

Furthermore, it is stated in the position papet tha histopathological findings seen in testek0at
and 30 mg/kg bw/day are of spontaneous nature amghulogically distinct from the treatment
related findings seen at 90 mg/kg bw/day. Histéfekground data for atrophy and degeneration
of the germinative epithelium performed at LPT Litory of Pharmacology and Toxicology KG,
Hamburg, Germany during the years 2003-2006 wegeragailable, which should demonstrate
that incidences observed at the low and mid dosa eere comparable to historical control data.

In conclusion, it was proposed in the position pdapeset the NOAEL at 10 mg/kg bw/d based on
mortality occurring at 30 and 90 mg/kg bw/d.

Table 42: Historical background data of atrophy/andegeneration of the germinative
epithelium in the testes of control animals (Leusgh)., Drommer W., 2006)

Finding Study 1 Study 2 Study 3 Study 4 Study 5 Sty 6
Testis | (not reported if left or

right testis) 4 5 5 5 5 4

no. examined

Atrophy of the germinal 0 0 0 1 1 0
epithelium

Degeneration of the germinal 0 0 0 0 0 0
epithelium

Giant cells 1 0 0 1 1 1
Testis Il (not reported if left or

right testis) 4 5 5 5 5 4

no. examined

Atrophy of the germinal 0 0 0 3 3 0
epithelium

Degeneration of the germinal 0 0 0 0 0 1
epithelium

Giant cells 2 2 0 1 1 1
Conclusion:

Considering the historical control data on tesitedifgs, the NOAEL of the 52-week study is set at
10 mg/kg bw/d based on testes findings (atrophth@igerminal epithelium) and mortality observed
at 30 mg/kg.

4.7.1.2Repeated dose toxicity: inhalation

No data available. It is not feasible to performafid inhalation toxicity study due to the physico-
chemical properties of metaldehyde (see also sedtd.1.2: Acute toxicity: inhalation).
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4.7.1.3Repeated dose toxicity: dermal

Reference: 21-day repeated cutaneous dose toxicity study withetaldehyde in
New Zealand White rabbits
Author(s), year: Hermansky S., Wagner C., 1991

Report/Doc. number: Bushy Run Research Center,9ybdramia, USA
Lonza Report No. 1800

Guideline(s): EPA Guideline Subdivision F, Sect@#:2, 1984; OECD Guideline 410
GLP: Yes

Deviations: None

Validity: Valid

Material and Methods:

5 New Zealand White rabbits per sex and dose gnairp treated cutaneously with 0, 100, 300 and
1000 mg metaldehyde/kg bw/d. The animals (souregehlion Research Products Inc., Denver,
USA) were approximately 25 weeks of age at the ficsing. The test substance (batch no. 5448,
purity 99.0 %) was administered as a dry powdetiegglirectly to the back and covered with a
gauze dressing moistened with Milli-Q water. Adaiial Milli-Q water was then added to the gauze
to ensure consistent and sustained contact witkKime Afterwards a bandage and tape were used
to fix the gauze. After 6 hours of treatment, thr@pping was removed and the back of each animal
was wiped with a damp cloth. The animals were dalsgl¢ from Monday through Friday for three
consecutive weeks. All animals were sacrificed anifhy of the fourth week.

During the 21-day study period, observations fortalily were made twice daily while detailed
clinical observations including skin irritation veeperformed daily. Body weight data were
collected for all animals on study day 1, day 8; ##a and day 22. Food consumption data was
reported for three intervals (days 1-8, days 8eHys 15-22). Blood was collected after overnight
fasting. Hematology included erythrocyte count,rhaglobin, hematocrit, erythrocyte indices,
platelet count, total leukocyte count and differ@Hieukocyte count. In clinical chemistry the
following parameters were assessed: glucose, utregenk creatinine, total protein, albumin,
globulin, total bilirubin, direct bilirubin, indie bilirubin, calcium, phosphorus, sodium, potassiu
chloride, ASAT, ALAT, gamma-glutamyl-transferasedalkaline phosphatase. A complete
necropsy was performed on all animals. The orgaghte of liver, kidneys, adrenals and testes
were determined. The following tissues and orgas®vwexamined histopathologically from all
animals of the control and the high dose groupsgitesions, liver (2 lobes with gallbladder),
kidneys and skin (application site and non-applcesite).

Findings:

General observations: No animal died during thdystiihere were no signs of systemic toxicity
observed.

Local irritation: The occluded area was divideaitwo components for observations and reporting.
The “treatment area” refers to the area of metaldetapplication and “back” refers to the
remainder of the occluded area of the back thatneaslesignated for contact with metaldehyde.
Excoriation was observed in both male and femailmals of control and treatment groups. This
was primarily observed in areas that were notectatith metaldehyde and was attributed to the
dosing and occlusion procedures. There was noandlor edema observed throughout the study
in either male or female animals.

Food consumption and body weight: There were raintrent-related effects noted throughout the
study.



CLH REPORT FOR METALDEHYDE

Hematology and clinical chemistry: There were matment-related differences between control
and treated animals observed.

Organ weights: There were no effects attributabledatment observed.

Necropsy: No gross lesions were identified whicleanensidered related to treatment. Focal areas
of erythema and/or edema of treated and untreatddo(epared similarly as treated) skin were
observed in most or all animals of all groups idahg controls. The differences between in-life
observations and necropsy findings regarding teegce or absence of erythema and/or edema
were attributed to the prosectors identifying sif@dhl areas of erythema and/or edema which were
not considered to be remarkable by the technicgfopming the in-life observation.

Histopathology: In both males and females, minarrascopic lesions were noted which were
attributed to preparation of the sites and/or adisf of the dosing procedure.

Conclusion:

No treatment-related effects were found at any dos¢his study. Slight local irritation was
observed in control and treatment groups and waibwted to dosing and occlusion procedures.
The NOAEL for subchronic dermal toxicity in rabbiterefore is larger than 1000 mg/kg bw/d.

4.7.1.4Repeated dose toxicity: other routes

No data available.

4.7.1.5Human information

Not available.

4.7.1.60ther relevant information

Not available.

4.7.1.7Summary and discussion of repeated dose toxicity
Rat, oral

28 days:

Sprague-Dawley CD rats received diets containir@b00, 5000, 10000 and 20000 ppm
metaldehyde (equivalent to 0, 197, 382, 761 and Ihd/kg bw/d for males; 0, 233, 454 and 875
mg/kg bw/d for females). Continuous treatment ¢4 vaith metaldehyde at dietary concentrations
of 2500 ppm or more over 28 days caused systemicitypas shown by increased liver weight and
hepatocellular hypertrophy. At the highest doselle¥ 20000 ppm, mortality occurred in 100% of
females and 40% of males. Death occurred in thaliesrduring the first week of treatment while
no males died prior to day 6. Also, 60% of the feEsaaeceiving 10000 ppm died (between day 4
and 21) or were sacrificed in a moribund conditibnrmost cases, animals were sacrificed when
found with hind limb paralysis/paresis presumaleiguiting from convulsions since these findings
were associated with spinal fracture/luxation ameing of the spinal cord. Changes in
haematology (decrease in erythrocytes) were foumdales at 10000 ppm and above. In addition,
transient reduction of body weight gain and foodsztomption was noted at higher dose levels. A
NOAEL could not be determined in this study. TheAED was 2500 ppm (equivalent to

197 mg/kg bw/d for males and 233 mg/kg bw/d for déen).
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90 days:

Sprague-Dawley rats received dietary concentratmng8, 250, 750 and 2500 ppm metaldehyde
(equivalent to 0, 21, 65 and 215 mg/kg bw/d foresand females) for 90 days. The predominant
treatment-related effects were found in the liv€entrilobular hepatocyte enlargement was
observed at 750 ppm and above while liver enlargeraed increased relative liver weight were
noted in individual animals only in the high doseup (2500 ppm, not statistically significant).
Females receiving 2500 ppm showed a reduction df heeight gain and food efficiency during
the first week of treatment which resulted in auest (not statistically significant) terminal body
weight. In conclusion, the NOAEL is considered 250 ppm (equivalent to 21 mg/kg bw/d for
both sexes).

Mouse, oral

90 days:

CD-1 mice received 0, 100, 300, 1000, 3000 and A@pdn per diet (equivalent to 0, 19, 54, 178,
560 and 1919 mg/kg bw/d for males; 0, 24, 70, Z33, and 2996 mg/kg bw/d for females).
Treatment with 10000 ppm metaldehyde in the dtlted in the death of 5 males and 1 female
within the first eight days of treatment. Effectstbe liver were observed in all treatment groups
(100 ppm and above): increased liver weight, swelbf the liver, hepatocellular hypertrophy,
hyperplasia, necrosis, inflammation, anisokaryossuolization, cholestasis and biliary
hyperplasia. Increases in body weight in female380 and 10000 ppm were possibly related to
the increases in liver weights. The decreasessolate and relative kidney weights in males of the
10000 ppm treatment group were not associatedmiithoscopic lesions in the kidney. Based on
the results of this study, dosage levels of 20, d 300 ppm were selected for a subsequent 18-
month oncogenicity study. No NOAEL could be deriveam this study. The LOAEL was 100 ppm
(equivalent to 19 mg/kg bw/d for males and 24 mdwgd for females). For details see DAR.

Dog, oral

Originally, only the 52-week study in Beagle dogssveubmitted. For the resubmission of
metaldehyde, also an oral 28-day study and ar2éraleek study in Beagle dogs were submitted.

In the 28-day dose-range-finding study, severaaadirsymptoms occurred at 90 mg/kg in the
escalating dose experiment so that one female dsgsacrificed in moribund condition. In the
fixed dose experiment, 75 and 90 mg/kg led to ciihsymptoms but no mortality occurred. No
histopathology was performed.

In the_26-week toxicity study, no clinical symptomsre observed at all three dose levels of 20, 60
and 90 mg/kg. No effects were noted for body waighaematology, clinical biochemistry,
urinalysis, ophthalmology, auditory examination,anegcopic evaluation and organ weights. At
histopathological examination, diffuse atrophylué testes was found in the mid (2/6 males) and
high dose group (4/6 males). A histopathologicaéxamination was performed in 2009, when also
severity scores were investigated. The re-exananatnfirmed the pattern of testicular findings:
the severity score of focal findings was increase60 mg/kg bw/day while at the high dose level
of 90 mg/kg a clear increase of diffuse atrophiardes was found. The NOAEL for the 26-week
study was therefore confirmed to be 20 mg/kg.

In the 52-week study in Beagle dogs (10, 30 anthg(kg), mortality occurred in the mid and high
dose group which was considered treatment-rel@kaical signs of toxicity (ataxia, reduced
motility, emesis, tremor, twitching, salivation) reeobserved at the high dose group (90 mg/kg)
from study week 1 onwards with incidence and séyekeclining over the time. Body weight gain
was only slightly but not statistically significargduced in the high dose group. There was
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indication of hearing impairment at the high dossug. Also in the high dose group, increases of
erythrocytes, haemoglobin, hematocrit, bilirubim @nglycerides were observed during the conduct
of the study but had largely resolved until the ehthe study. In contrast, increased levels of
alkaline phosphatase were observed in this grotiptha end of the study. The increase in liver
weight in both sexes of the high dose group wasaotlated with any histopathological finding.
Male reproductive organs (testes, prostate) wegetargans of metaldehyde as incidence and
severity of microscopic lesions increased with désestate atrophy was observed in 1/4 males
(25%) of the mid dose group and 3/4 (75%) malesfiioe high dose group. In testes, atrophy
and/or degeneration of the germinal epithelium alaserved which mostly correlated with the
occurrence of giant cells. The incidences for diyogpnd/or degeneration of the germinal epithelium
were 1/4 (25%) in the low dose, 2/4 (50%) in the shbse and 4/4 (100%) in the high dose group.
The single finding of juvenile testes in one animiaihe low dose group appeared together with
giant cells. Upon request of the notifier, the tystthological slides of the testes were re-examined
by the study pathologist in 2006 and the resukksg@nted in an expert statement. In this statement
the effects occurring at 10 and 30 mg/kg were jddgebe of spontaneous nature and
morphologically distinct from the findings at 90 fkg. Historical background data were also
submitted. In conclusion, it was proposed in thegeeikstatement to set the NOAEL at 10 mg/kg
bw/day based on mortality occurring at 30 and 9¢kmg

Considering the historical control data on testedifgs, the RMS followed the majority of
comments received from the Member States, EFSAlandotifier to set the NOAEL of the 52-
week study at 10 mg/kg bw/d based on testes fisdjayophy of the germinal epithelium) and
mortality observed at 30 mg/kg.

inhalative

It is not feasible to perform a valid inhalatioxitwty study due to the physico-chemical properties
of metaldehyde (see also section 4.2.1.2: Acuteitgxinhalation).

Rabbit, dermal

In a 21-day dermal toxicity study in rabbits, ndstance-related effects were observed. Signs of
local irritation occurred in control and treatmgnbups and were attributed to the dosing and
occlusion procedures. The NOAEL for repeated detoatity in rabbits was 1000 mg/kg bw/d
(highest dose tested).

4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxicitynfilings relevant for classification
as STOT RE according to CLP Regulation

Table 43: Summary of effects observed in ratsgpuogs and rabbits in comparison to cut off
values
Species- Study Cut off value | Cut off Effects below cut off Significance of
Route duration Cat 1 STOT | value Cat 2 | value toxicological effect
(Reference) RE STOT RE (1272/2008) below
(1272/2008) cut off value
[mg/kg bw/d] | (1272/2008)
[mg/kg
bw/d]
Rat- oral (van| 28 days 30 300 =197 (M)- 233 (F) Changes in liver
Miller mg/kg bw/d:1 liver weight with no
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Species- Study Cut off value | Cut off Effects below cut off Significance of
Route duration Cat 1 STOT | value Cat2 | value toxicological effect
(Reference) RE STOT RE (1272/2008) below
(1272/2008) cut off value
[mg/kg bw/d] | (1272/2008)
[mg/kg
bw/d]
J.,1989) weights, hepatocelluar evidence of organ
hypertrophy dysfunction
Rat- oral 90 days 10 100 - 65 mg/kg bw/d only: No evidence of orgam
(Thomas O. centrilobular hepatocyte | dysfunction
et al., 1998) enlargement
Mouse- oral | 90 days 10 100 >19 (M)-24 (F) mg/kg Liver lesions of
(Gill M. et bw/d: hepatocellular minimal severity- no
al., 1990) hypertrophy, necrosis, evidence of organ
inflammation, dysfunction
anisokaryosis
->54 (M)-70 (F) mg/kg
bw/d: 1 liver weight,
vacuolisation, bilary
hyperplasia
Dog- oral 28 days ?* ?* > 60 mg/kg bw/d: The
(Leuschner J. reduced motility, clonic intensity/severity of
2002) convulsions, increased the symptoms
respiratory rate, emesis | declined with time
and had almost
-2 75 mg/kg bw/d: disappeared towards
tonoclonic convulsions, | the end of the 4-week
mydriasis, inflated treatment
stomach, slight tremor
Moribund condition,
- 90 mg/kg bw/d: ataxia, | already covered by
salivation, acute toxicity
abdominal/lateral position, classification
pale gingivial; moribund
condition of 1/3 females:
shaking of the head, lateral
position, difficulty in
breathing- no pathological
findings (macroscopic)
after necropsy
Dog- oral 26 weeks ?* ?* > 60 mg/kg bw/ddiffuse | Severe organ
(Neumann atrophy pf the prostate, damage
W., 1980, moderate atrophy of the
1991, testes (1/6), mild to

Leuschner J.,
2009)

moderate focal atrophy of
the germinative epithelium
(3/6), parasitic granuloma
in mes. lymph nodes

- 90 mg/kg bw/dmild to
moderate diffuse atrophy
of the germinative
epithelium, follicular
hyperplasia mes. lymph
nodes
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Species- Study Cut off value | Cut off Effects below cut off Significance of
Route duration Cat 1 STOT | value Cat2 | value toxicological effect
(Reference) RE STOT RE (1272/2008) below
(1272/2008) cut off value
[mg/kg bw/d] | (1272/2008)
[mg/kg
bw/d]

Dog- oral 51 weeks ?* ?* > 30 mg/kg bwi/d: Incidence and
(Leuscher J., mortality severity of clinical
2003) signs declined from

-90 mg/kg bw: ataxia., Study week 19

reduced m0t|||ty, emeSiS, onwards. No Change

tremor, twitching, in histopathology.

salivation- no changes in

histopathology, transient | Mortality

hearing losst AP,

moderate to marked Severe organ

diffuse atrophy and/or damage

degeneration of the

germinative epithelium

above the historical

control data
Dog oral 52 weeks ?* ?* -> 15 mg/kg bw/d: no No clinical,
(Gauvin effects macroscopic or
G.V., 2010) microscopic signs
Dog oral 90 days ?* ?* -> 2500 ppm: liver weight| Liver effects
(Gauvin changes (M) and
G.V., 2010) microscopic hepatocellular

centrilobular hypertrophy

(M+F)
Rabbit- oral | Developmental | 30? 300? Dams: No gross lesions
(gavage) (12 days of observed. No dose
(Neeper- dosing) -> 100 mg/kg bw: 1/5 response regarding
Bradley T., tremor, 1/5 hypoactive and mortality after
1990a) death administration of

repeated doses

* For cut off values in dog studies, the only aabie document is ECBI/64/06 “Dose limits for cldissition with R48

based on dogs studies”, 2006. In this documestptoposed that the cut off values for dog stusihesild be below the
limit dose for the rat.

At histopathological examination in the 26-week daxjicity study diffuse atrophy of the testes was
found in the mid (2/6 males) and high dose group (dales). A histopathological re-examination
was performed in 2009, when also severity scores wwestigated. The re-examination confirmed
the pattern of testicular findings: the severitgrecof focal findings was increased at 60 mg/kg
bw/day while at the high dose level of 90 mg/kdemcincrease of diffuse atrophic changes was
found.

In the 52-week study in Beagle dogs (10, 30 anch§kg), mortality occurred in the mid and high
dose group which was considered treatment-rel&tiédnimals showed histological changes of
testes at the highest dose (90 mg/kg), which ctatsisf mainly moderate to marked diffuse
atrophy and/or degeneration of the germinativehefiim. At the two lower dose levels (10 and 30
mg/kg), findings were more focal and of minimahtdd severity and were thus considered to be of
spontaneous nature and morphologically distinehftbe treatment related findings seen at

90 mg/kg bw/day. Historical background data foophy and degeneration of the germinative
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epithelium demonstrated that incidences observéiedbw and mid dose level were comparable to
historical control data.

According to Regulation (EC) No. 1272/2008, motyaticcurring at 30 mg/kg bw/d in a 52-week
dog study and histopathological testes findingseoled at 60 and 90 mg/kg bw/d in a 26-week and
52-week dog study, respectively trigger classifaratvith Category 2 for Specific target organ
toxicity — repeated exposund373 “May cause damage to organs through prolongeor

repeated exposure (if swallowed)”

4.8.2 Comparison with criteria of repeated dose toxicityfindings relevant for classification
as STOT RE

Metaldehyde requires classification wit373 “May cause damage to organs through prolonged
or repeated exposure (if swallowed)based on the findings of mortality at 30 mg/kg dand
testicular findings at 60 and 90 mg/kg bw/d in dogs

Criteria as specified in the Regulation (EC) No/2/2008: For the oral route the guidance values
to assist in Category 2 classification are 10 <ecd0$00 mg/kg bodyweight/day. These guidance
values refer to effects seen in a standard 90-@ayity study conducted in rats.

It is not feasible to perform a valid inhalatioxitwty study due to the physico-chemical properties
of metaldehyde (see also section 4.2.1.2: Acuteitgxinhalation). No substance-related effects
were observed in a 21-day dermal toxicity studsaiobits.

4.8.3 Conclusions on classification and labelling of refed dose toxicity findings relevant
for classification as STOT RE

Regulation (EC) No. 1272/2008: STOT RE 2, H373
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4.9  Germ cell mutagenicity (Mutagenicity)
4.9.1 Non-human information
Table 44: Summary table of relevant in vitro amaivo mutagenicity studies
Method Results Remarks Reference
In vitro studies
Reverse mutation assay 0, 50, 150, 500, 1500 and 5000 pg/plate- Thompson, P.;
TA 1535, TA 1537 and E. coli Negative
WP2uvrA) (+/- S-9 mix)
Reverse mutation assay 0, 0.26, 1.28, 6.4, 32 and 160 pg/plate| Supplementary Friederich, U.,
(S. typhimurium TA 98, TA 100, | (1* experiment) information Wuergler, F.;
TA 1535, TA 1537 and TA 1538)| 0, 4, 6, 16 and 32 ug/plate’({2 only 1981
experiment)
dissolved in DMSO
Negative
(+/- S-9 mix)
Reverse mutation assay 0, 50, 150, 500, 1500 and 5000 pg/plate- Thompson, P.;
TA 1535, TA 1537 and E. coli Negative
WP2uvrA) (+/- S-9 mix)
Gene mutation assay in L5178Y | 0, 20, 50, 100 and 200 pg/ml (- S-9 mix)- Debets, F.,
mouse lymphoma cells 0, 20, 50, 100 and 167 pg/ml (+ S-9 mix) Enninga, |.;
dissolved in HEPES-buffered cell cultufe 1986
medium
Negative
(+/- S-9 mix)
Chromosome aberration testin | 0, 20, 50, 100 and 200 pg/ml (- S-9 mix)- Debets, F.;
CHO cells 0, 20, 50, 100 and 167 pg/ml (+ S-9 mix) 1986
dissolved in HEPES-buffered cell cultufe
medium
Negative
(+/- S-9 mix)
Lethal DNA damage in 0, 100, 316, 1000, 3160 and 10000 pgfml May, K.; 1992

Escherichia coli
(WP2, WP67, CM871)

suspended in 0.15 % aqueous agar

Negative
(+/- S-9 mix)

In vivo studies

Oral micronucleus test in BKW
mice

0, 25, 50 and 100 mg/kg bw
suspended in arachis oil
Negative

Jenkinson, P.;
1990

4.9.2 Human information

Not available.
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4.9.3 Other relevant information

Not available.

4.9.4 Summary and discussion of mutagenicity

Metaldehyde was tested in a batterymo¥itro genotoxicity testings including gene mutation in
bacterial strains and L5178Y mouse lymphoma cefispmosomal aberration in CHO cells and
lethal DNA damage in Escherichia coli. None of thesvitro tests indicated genotoxicity of
metaldehyde. In addition, am vivo micronucleus assay in mice showed no genotoxientiat of
metaldehyde. In conclusion, there was no indicatan metaldehyde was genotomicvitro orin
vivo.

4.9.5 Comparison with criteria

Metaldehyde was tested negative for genotoxicity battery ofn vitro and onan vivo test.

4.9.6 Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed
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4.10 Carcinogenicity

Table 45:

Summary table of relevant carcinogeysitidies

Method

Results

Remarks

Reference

Chronic toxicity /

Oncogenicity study in
Sprague Dawley CD rats

0, 50, 1000 and 5000 ppm/diet
(equivalent to 0, 2, 44 and 224 mg/kg bw
for males;

0, 3, 60 and 314 mg/kg bw/d for females
NOAEL = 50 ppm

Effects at LOAEL:

-decreased body weight and body weigh
gain

-increased serum cholesterol
-hepatocellular hypertrophy

Increase of hepatocellular adenomas in
females of the 5000 ppm group was with
the historical control range

d

Gill, M., Wagner,
C.; 1992

Chronic toxicity study in

Wistar rats

0, 200, 1000 and 5000 ppm/diet

(no information on actual test substance
intake is presented in the publication)

NOAEL Could not be determined
LOAEL = 200 ppm based on:

- posterior paralysis
- lordosis

This study is of
limited validity.

Verschuuren, H.
etal.; 1975

Oncogenicity study in CD-1

mice

0, 25, 100 and 300 ppm/diet

(equivalent to 0, 4, 16 and 49 mg/kg bw/d

for males;
0, 5, 20 and 60 mg/kg bw/d for females)

NOAEL = 100 ppm
Effects at LOAEL:
- hepatocellular hypertrophy

Chun, J., Wagner,
C.; 1993

Oncogenicity study in CD-1

mice

0 and 1000 ppm/diet

(equivalent to 0 and 135 mg/kg bw/d for
males; 0 and 163 mg/kg bw/d for femaleg

LOAEL = 1000 ppm based on:
- increased liver weight
- hepatocellular toxicity

- benign hepatocellular adenoma

Follow-up study
to the
)oncogenicity
study of Chun
and Wagner,
1993.

Beyrouty, P.;
1998
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4.10.1 Non-human information

4.10.1.1 Carcinogenicity: oral

Rat

Reference:
Author(s), year:
Report/Doc. number:

Chronic dietary toxicity / oncogenicity study with metaldehyde in rat
Gill M. and Wagner C., 1992
Doc.No. 537-002, Lonza Repart D650

Conducting laboratory: Bushy Run Research Centamgylvania, USA

Guideline(s): US EPA Guideline 83-5 (1984), OECDdgline 453 (1981)
GLP: Yes
Deviations: No
Validity: Yes

Material and Methods:

60 male and 60 female Sprague Dawley CD rats mempgreceived 0, 50, 1000 or 5000 ppm
metaldehyde (batch no. 5448, purity 99 %) via tie¢. dhe animals (source: Charles River
Breeding Laboratories, Portage, MI, US) were apionately 8 weeks of age at the first dose. Two
untreated control goups were included in this stldyese groups were treated as independent
entities for all activities performed during thedy. The purpose was to collect data that would
provide some information regarding the range ohmaror control values for the parameters
evaluated in this study. It was not considered aymate to combine the data from the two control
groups for the purposes of comparing the combimedrol data to those from the treated groups.

Table 46: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Experimental design and test substance intake

Group Number of animals | Concentration Test substance intake

per group in the diet (mg/kg bw/d)

(ppm) males females

Control 1 60 m. /60 f. 0 0 0
Control 2 60 m. /60 f. 0 0 0
Low 60 m. /60 f. 50 2 3
Mid 60 m. /60 f. 1000 44 60
High 60 m. /60 f. 5000 224 314

A 28-day dose range finding study was performeth wats being exposed to 0, 2500, 5000, 10000
and 20000 ppm in the diet. Mortality and traumatjary to the back and spinal cord were observed
for male and female rats at the 20000 ppm levelfantkmale rats also at the 10000 ppm level.
Hepatocellular hypertrophy was observed in mognhats that survived to sacrifice. The severity of
the hepatocellular hypertrophy was dose-relateddtition, sporadic foci of individual
hepatocellular degeneration were noted in somealsifrom all treatment groups. Associated with
hepatocellular hypertrophy there was a dose-reiatzdase in liver weight for all treated male rats
and for female rats from the 5000 and 10000 pprmmggoBased on this dose finding study, dose
levels of 50, 1000 and 5000 ppm were selectedchimidng term study.

Test diets were prepared weekly from a concentiatechix by appropriate dilutions.

Homogeneity, concentration and stability were cleeldky gas chromatography analysis.

In-life observations: During the treatment periodservations for mortality were made twice daily.
Detailed clinical observations including palpatiansre performed once a week. Observations of
overt clinical signs were made once daily during tileatment period except on days with detailed
clinical observations. Body weight and food constiorpdata were collected for all animals
weekly for the first 14 weeks of the study and gw&cond week thereafter. Ophthalmoscopic
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examinations were performed for all animals pretite start of the study and prior to final
sacrifice.

Clinical Pathology: Hematology and clinical chemystvaluations were conducted on 15 fasted
animals/sex/group at 26, 52, 78 and 104 weekseostilndy. Blood was collected from the
retroorbital sinus. Whenever possible, urinalysés wonducted on the same 15 animals/sex/group
during study weeks 25, 51, 77 and 103. For uridlecon the rats were placed in metabolism
cages for 24 hours.

Hematology: erythrocytes, haemoglobin, hematokttV, MCH, MCHC, platelet count, total
leukocyte count, differential leukocyte count, catocyte count

Clinical chemistry: glucose, urea nitrogen, craagnaspartate aminotransferase (ASAT), alanine
aminotransferase (ALAT), creatine kinase (CK), garglutamyl transpeptidase (GGT), alkaline
phosphatase (AP), total protein, total cholestedbiimin, globulin (calculated), A/G ratio
(calculated), total bilirubin, direct bilirubin, direct bilirubin (calculated), calcium, phosphorus,
sodium, potassium and chloride

Urinalysis: color, appearance, specific gravityatoolume, pH, protein, glucose, ketone, bilirubin
blood, urobilinogen and microscopic elements

Pathology: Following the 104-week treatment pertedninal necropsy of all animals was
undertaken. A complete necropsy was performedlanahals sacrificed at study termination,
found dead or sacrificed moribund. Organ weightseveketermined for all animals sacrificed at
termination: liver, kidneys, spleen, heart, braithvétem, adrenal glands, testes and ovaries.
Complete histopathology was performed for all ansnm@ both control groups and the high dose
group and included gross lesions, spinal cord {cakvmidthoracic, lumbar), brain (cerebral cortex,
cerebellar cortex, medulla/pons), pituitary, thgréivith parathyroid), thymic region, trachea, lungs
(with mainstem bronchi), heart, salivary gland (ofianlar), liver, spleen, kidneys, adrenals,
pancreas, testes, epididymis, prostate, seminallessovaries, uterus (corpus and cervix), vagina,
mammary gland, esophagus, stomach, duodenum, jejuteum, cecum, colon, rectum, urinary
bladder, skin, representative lymph nodes (mesensebmandibular), peripheral nerve (sciatic),
sternum (including marrow), femur (including arfeusurface), thigh musculature, eyes and aorta.
In the low and mid dose groups, only gross lesitwet, lungs and kidneys were examined
microscopically.

Findings:

Mortality and clinical signs: There were no treatieelated effects on the incidence of mortality
observed. The mortality rates for male rats (incilgdhose sacrificed moribund / sacrificed
moribund due to enlarged mass, but excluding praeténd accidental deaths) were 65 %, 58 %,
68 %, 60 % and 65 % for control 1, control 2, lewd and high dose groups, respecitvely. For the
females, mortality rates were 50 %, 45 %, 50 %Y6and 58 %, respectively. The tendency for
increased mortality for females of the mid and hilgise groups resulted from an increase in the
number of animals in these groups that died duhedast weeks of the study and was not
considered to reflect a direct response to treatnidris conclusion was supported by the fact that
the mean survival times for animals in the mid kigh dose groups were slightly greater than
those for the control and low dose groups. No §icant alterations in clinical signs were noted
throughout the study. However, with respect tordseilts of a published study described later in
this section (Verschuuren H., 1975), the clinidadervations regarding behaviour/CNS are
described in the table below.




CLH REPORT FOR METALDEHYDE

Table 47:
Mortality rates

Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;

Dose group level (ppm)

Males Females

01 02 50 1000{ 5000 01 02 50 1000 50p0
Total number of animals| 60 60 60 60 60 60 60 60 6060
Number sacrificed 20 24 17 22 20 30 31 30 24 25
Number found dead 24 22 32 26 24 10 9 12 17 19
Number sacrificed 14 11 8 6 13 8 9 16 15 12
moribund
Number sacrificed due tq 1 2 1 4 2 9 6 2 1 1
enlarged mass
Number sacrificed due tq 0 0 1 2 1 3 3 0 3 3
ulcerated mass
Number cage accidents 1 0 0 0 0 0 2 0 0 0
Number procedural death® 1 1 0 0 0 0 0 0 0
Mean survival time (days)532 | 536 | 548 | 525 | 520| 530/ 527 531 541 546
! Control group 17 Control group 2

Table 48: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Clinical signs on behaviour / CNS (number of ansraffected; earliest to latest day a finding was
observed)
Dose group level (ppm)
01 | 02 | 50 | 1000 | 5000
Males
Hyperactive 2 1 - 1 1
(477-696) | (407-408) (624) (400)
Hypoactive 16 4 8 13 11
295-728) (477-722) |(393-710) |(557-713) |(283-718)
Aggressive - 1 - 1 1
(646) (631-634) |(630)
Paresis
- leg-hind both 4 1 3 3 3
(666-728) |(407-408) |(575-728) |(609-722) |(565-728)
- leg-hind left 2 - 1 1 -
(708-722) (666-673) | (636)
- leg-hind right 1 1 - - -
(666-673) | (715-722)
Paralysis
- leg-hind both - - 1 - -
(708-722)
- leg-hind right - 1 - - -
(708)
Ataxia 4 4 3 2 8
(516-691) |(407-722) |(554-702) |(568-660) |(489-715)
Tremor 3 1 1 2 4
(646-691) | (587) (714) (635-646) | (564-663)
Clonic convulsions - - - 1 -
(630)
Tonic convulsions - - - 1 -
(575)
Helicoptering 1 - 1 - 2
(604-610) (708) (393-505)
Circling 4 - 1 1 6
(484-728) (631) (610-631) | (456-718)
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Dose group level (ppm)

01 02 50 1000 5000
Prostration 6 4 4 2 7
(406-680) |(481-615) |(340-714) |(575-691) |(406-722)
Head tilt 8 - 4 2 6
(516-728) (528-702) |(575-660) |(365-718)
Tucked posture 1 - 1 1 -
(604-610) (645) (568-571)
Exaggerated hind limb 1 1 3 1 -
placement (726-727) |(624-722) |(624-687) |(610-631)
Females
Hyperactive - 1 - 1 1
(463) (484-498) |(491-503)
Hypoactive 7 13 11 11 9
(456-729) |(463-729) |(421-704) |(323-729) |(421-728)
Paresis
- leg-hind both - - - 1 3
(428-429) |(274-686)
- paw-hind both - - - - 1
(615-621)
Paralysis
- leg-hind both - - - - 1
(484-485)
Ataxia 6 5 9 8 11
(464-666) | (530-729) |(422-729) |(344-725) |(435-728)
Tremor 2 - 3 1 3
(358-582) (574-680) | (565) (609-678)
Clonic convulsions - - 1 - -
(565)
Helicoptering - 2 1 - 1
(463-576) | (652-708) (603-666)
Circling 2 1 5 3 2
(421-593) |(468) (446-652) | (477-666) |(435-624)
Prostration 3 5 11 8 3
(481-582) |(468-723) |(547-728) |(349-716) |(548-609)
Head tilt 6 8 11 10 4
(400-729) |(435-729) |(441-729) |(505-729) |(421-708)
Tucked posture 3 2 1 2 1
(505-616) |(533-631) |(446-470) |(505-554) |(611)
Exaggerated hind limb 2 5 5 5 3
placement (624-666) |(631-729) |(589-729) |(582-725) |(603-708)

! Control group 1% Control group 2
& statistically significant different from controtaup 1 (p<0.05)
® statistically significant different from controt@up 2 (p<0.05)

Body weights: Body weights and/or body weight gagre significantly decreased in males of the
high dose group during the study. The mean absbhdg weight and body weight gain were
decreased generally 2-4 % and 6-8 % throughouiriieear of the study and generally 4-8 % and
7-12 % by week 78, respectively. After that times thffect was no longer apparent as mean body
weights for the groups began to vary as the in@deri mortality increased. The mean body weight
and body weight gain for the mid dose group of malas slightly lower than controls during the
early part of the study. These differences weraigwer, not statistically significant except for lyod
weight gain in study week 1. No effect on body wémyas observed in low dose males.

Also in females, body weights and/or body weighhgeere significantly decreased in the high
dose group throughout the study until the last sdvaeasurement periods. The mean absolute
body weight was generally 5-7 % lower than in colstand the mean body weight gain was
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generally 8-14 % lower than controls for most measient periods. The mean body weight and
body weight gain for the females from the mid dgs®mup were lower than controls for
approximately the first year of the study. The éase in weight gain for the mid dose group was
statistically significant for the first 10 weeksdaimtermittently through week 18. Statistically
significant reductions in mean absolute body weagtturred for females in the mid dose group for
some periods during the first 16 weeks of the stilithgre was no effect on body weight observed
in the low dose group.

Table 49: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Body weight and body weight gains
Dose group level (ppm)

Males Females
01 02 50 1000 | 5000| O1 02 50 100( 5000

Body weight

(9)

-week 0 306.4 |303.7 |306.6 |305.6 |305.5 |205.1 |202.0 [203.2 [203.9 [203.2
-week 14 593.1 |589.3 |598.1 |579.8 |574.6 |320.3 |320.2 |315.0 [309.7a,303.7a,
-week 26 669.1 |662.3 |680.4 |652.5 |645.6a|353.7 |355.3 [350.3 |b b

-week 52 765.1 |770.7 |782.9 |751.7 |736.0b|405.5 |411.4 |409.1 |344.4 |332.5a,
-week 78 823.0 |794.9 |832.7 |801.7 |761.2a|452.2 |476.3 |463.3 |404.4 |b
-week 104 | 713.1 |699.7 |747.2 |725.7 |742.6 |486.3 |437.7 |479.9 |457.9 |386.1
503.7 |441.4
473.6

Body weight
gain (9)

-week 0-1 495 |49.3 |49.9 |43.0a,b38.4a,b 23.2 21.3 20.0a |15.9a,b 14.0a,b
-week 0-14 |286.7 |285.2 |291.5 |274.2 |269.1a,115.2 |[118.2 |[111.8 |105.7a,100.4a,

-week 0-26 |362.7 |358.2 |373.3 |346.9 |b 148.6 |153.8 |147.0 |b b
-week 0-52 |459.0 |466.8 |475.3 |445.8 |340.1a|200.6 |209.9 [205.9 |140.4a,129.2a,
-week 0-78 |[517.7 |492.0 |526.0 |495.2 |430.2a,248.1 |274.8 [259.8 |b b
-week 0-104 (405.4 |441.6 |398.2 [4419 |b 2819 |237.2 |277.1 |200.6 |182.8
454.9b 254.4 |237.9
422.5 299.7 1270.3

! Control group 17 Control group 2
& statistically significant different from controtaup 1 (p<0.05)
P statistically significant different from controt@up 2 (p<0.05)

Food consumption: Some statistically significamr@ases and decreases of food consumption in
males and females were considered incidental ahckeladed to treatment.

Ophthalmoscopic examination: Corneal crystals, tkesand cataracts were the most common
ophthalmic abnormalities noted in this study. Treribution across dosage groups indicated no
test substance related effects.

Hematology: There were no differences in the medunes which were considered to be treatment-
related. Female rats in the 5000 ppm group hadtetstally significant decrease in MCV and

MCH at week 26 and 78 while no statistical sigm@ifice was reached at week 78 and 104. As the
decreases were not consistent throughout the studiylid not demonstrate a pathologic process,
they were not considered to be biologically sigrifit.

Table 50: Combined chronic toxicity / carcinogetyiGgtudy in Sprague Dawley CD rats;
Hematology findings
Dose group level (ppm)

Males Females
01 |02 |50 [ 1000 5000/ 01 | 02 | 50 | 1000 500D
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Dose group level (ppm)
Males Females
01 02 50 1000 | 5000| 01 02 50 100( 500D

MCV (um?)
- week 26 498 |515 |50.7 |50.8 |50.4 |54.6 |54.6 |[559 |54.3 |52.8ab
-week 52 50.9 |[53.1a |51.9 |51.6b |[51.3b |55.9 |56.0 |56.5 |55.3 |[54.2
-week 78 524 |53.6 |51.9 |529 |514 |56.0 [56.2 |56.4 |55.6 |[54.0a,b
-week 104 525 |53.1 |542 |52.8 |53.7 |575 |56.8 |56.1 |56.0 |56.2
MCH (pg)
-week 26 184 |19.2 |18.8 |18.9a |18.7b |20.5 |[20.7 |20.9 |20.4 |[19.9a,b
-week 52 19.0 (199 |194 |19.2 |19.2 |20.6 |[205 |20.9 |20.5 |20.0
-week 78 19.3 [199 |19.2 |19.6 |19.2 |21.1 (21.2 |215 |20.9 |20.4ab
-week 104 |17.7 |180 183 |17.8 |18.1 |19.5 |195 [19.2 |189 |19.1

! Control group 17 Control group 2

& statistically significant different from controtaup 1 (p<0.05)

® statistically significant different from controtaup 2 (p<0.05)

Clinical chemistry: In males, no treatment-relagéf@cts were observed. Female rats developed an
apparent treatment-related effect on cholestemot€ased levels) at all measurement periods in the
1000 and 5000 ppm groups. Evidence of probabléentesa-related increases in total protein,
globulin and corresponding decrease in the A/GnaBre also present in the 5000 ppm females at
week 26. The increase in globulins and correspandactrease in the A/G ratio was persistent up to
week 52 and 78. A shift in mean values at weekél8tive to week 52, reflect a change in
methodology. All other statistically significantfidirences between mean values for control and
treated animals occurred in a random fashion amd wet supported by treatment-related trends
and therefore not considered to be related tontresatt.

Table 51: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Clinical chemistry findings in females

Dose group level (ppm)

Females

01 02 50 1000 5000
Cholesterol (g/L)
- week 26 1.09 1.13 1.13 1.28a 1.57a,b
-week 52 1.15 1.23 1.32 1.60a,b 1.76a,b
-week 78 0.96 1.07 1.05 1.50a,b 1.55a,b
-week 104 1.25 1.24 1.18 1.48 1.67
Total protein (g/L)
- week 26 69 70 66b 69 73a
-week 52 68 70 70 70 71
-week 78 74 77 78 77 79
-week 104 70 72 72 70 71
Globulin (g/L)
- week 26 32 33 32 33 36a,b
-week 52 32 33 34 34 36a,b
-week 78 34 35 36 38a 38a
-week 104 31 33 34 32 33
A/G Ratio
-week 26 1.14 1.11 1.08 1.08 1.01a,b
-week 52 1.14 1.13 1.06 1.04 0.98a,b
-week 78 1.24 1.19 1.19 1.06a 1.07a
-week 104 1.32 1.26 1.17 1.22 1.20

! Control group 17 Control group 2
& statistically significant different from controtaup 1 (p<0.05)
® statistically significant different from controtaup 2 (p<0.05)

Urinalysis: There were no statistically significalitferences between control and treatment groups
for male or female rats at weeks 25, 51 or 103vée¢k 77, female rats in the 1000 and 5000 ppm
groups had statistically significant increasesrinaitotal volume. Since these increases were not

94
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noted again at study termination and there wasippating evidence for kidney functional
changes, they were not considered treatment-related

Organ weights: Mean liver weights (absolute andtiet to body weight or brain weight) were
increased in males (10-16 %) and females (21-3ih%b)e 5000 ppm treatment groups. These
increases were statistically significant for fensaldo other effects on organ weights were noted.

Table 52: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Liver weights

Dose group level (ppm)

Males Females

01 02 50 1000 | 5000| 01 02 50 100( 500D
Liver
weights (g)
-absolute 196 |203 |204 |209 (229 |131 (121 |124 |139 |[15.9ab
weight
-% body 295 [282 |3.15 |3.04 (325 |2.85 (297 |279 |295 |[3.58ab
weight
-% brain 847 861 873 895 971 630 599 608 680 772a,b
weight

! Control group 1% Control group 2
& statistically significant different from controtaup 1 (p<0.05)
® statistically significant different from controtaup 2 (p<0.05)

Gross pathology: Females had more liver masses@ohdles in the high dose group but only at the
scheduled sacrifice at week 104.

Histopathology: Based upon the preliminary findifgsthis study by the designated study
pathologist that identified the liver as a targejam, the Sponsor requested an internal peer review
of the livers by a second pathologist. Followingngbetion of the peer review, both the designated
and the second pathologist discussed the discregsanetween their diagnoses. The designated
pathologist then made edits he deemed appropadtis original diagnoses. The results which are
described and discussed here reflect the finahdisgs. For reasons of transparency, also
histopathological diagnoses from the initial liveicroscopy and from the internal peer review of
liver microscopy are presented in an additionaletab

Non-neoplastic lesions: Dose related increasdsanrcidence and severity of hepatocellular
hypertrophy were observed for male and femaleinatse 1000 and 5000 ppm treatment groups.
This effect was statistically significant for makgs1000 and 5000 ppm and females at 5000 ppm.
The severity generally ranged from minimal to mhtkpatocellular hypertrophy was usually
centrilobular in distribution especially in thosgraals exposed to metaldehyde. In control animals
and a few treated animals it tended to be peripori@istribution. No effect was noted on
hepatocellular hyperplasia. Foci of cellular alterawere observed in control and treated animals.
No clear relation to dose was observed though gahere statistically significant for mid dose
males found dead and for high dose males sacriicegeek 104. As part of the peer review, the
altered cell foci were tabulated by cell type, vacuolated, clear, mixed, eosinophilic or basophil
Again, there were no clear treatment-related difiees.

Neoplastic lesions: Hepatocellular adenomas weservid in 6/60 females of the high dose group
compared with incidences of 1/60 and 0/60 in th&trob groups, being statistically significant
when compared to the second control group. In matesepatocellular adenomas were observed
in metaldehyde treated animals. Hepatocellularicancas were observed for some males and
females in treated and control groups. The incidsmneere not dose-related. In males of the mid
dose group, incidences of carcinomas reachedtstatisignificance in animals sacrificed in study
week 104. When the combined incidences of hepdtt@ebdenomas and carcinomas were




CLH REPORT FOR METALDEHYDE

analysed statistically, females of the high doseigrhad a significantly higher incidence of tumors
when compared to the second control group. Hisabdontrol data were supplied from two studies
conducted at the same laboratory (Bushy Run Rdsé&nter, Report Numbers 53-543 and 53-
566), using the same study design and source wfasi In study no. 1 incidences of hepatocellular
carcinomas and adenomas were in the same rangehespresent study while in study no. 2 the
incidences were somewhat lower.

In the present study, hepatocellular adenomas amihomas were usually apparent upon gross
examination but were never very large or widespxeititin the organ. They were never identified
as cause of death. These observations suggesieihatiocellular neoplasms developed late in the
lives of the animals. The earliest to appear weareinoma in a male rat in the low dose group at
86 weeks of age.

There were no other neoplasms which occurred wgihifgcantly greater incidence in treated
animals than in controls. Tumors of the pituitagrevby far the most frequently occurring
neoplasms, affecting 49 % of the males and 85 t#eofemales. A variety of tumors was reported
in mammary glands of females. Numerous other turacesrred in control and treated animals
with similar frequencies and were expected in dytf this nature. There were no rare or unusual
tumors which occurred in such a distribution asiutggest a relationship to treatment.

Table 53: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Histopathology findings in the liver
Dose group level (ppm)

Males Females
01 Jo2 |50 [ 1000 5000 01| 02] 50| 1040 50p0

Non-neoplastic lesions
Hepatocellular
hypertrophy
-sacrificed at week 104 | - 2 3 11a,b|20a,b|1 3 - 5 20a,b
-found dead / sacrificed |- - 3 9a,b [18a,b|4 2 - 6 16a,b
moribund
-all animals on study - 2 6a 20a,b|38a,b |5 5 -b 11 36a,b
Hepatocellular
hyperplasia
-sacrificed at week 104 |1 - - - - - - 2 1 2
-found dead / sacrificed | - 1 - 2 1 2 1 2 - 1
moribund
-all animals on study 1 1 - 2 1 2 1 4 1 3
Focus of cellular
alteration
-sacrificed at week 104 |10 18 9 10 18a |13 13 17 17 12
-found dead / sacrificed |7 8 6 16a |9 5 8 5 10 8
moribund
-all animals on study 17 26 15 26 27 18 21 27 20 21
Neoplastic lesions
Hepatocellular

adenoma

-sacrificed at week 104 |1 - - - - 1 - - - 5b
-found dead / sacrificed | - - - - - - - 1 - 1
moribund

-all animals on study 1 - - - - 1 - 1 - 6b
Hepatocellular

carcinoma

-sacrificed at week 104 |1 - 1 4a - - - 1 - 1
-found dead / sacrificed |1 - 3 - 2 1 - - - -
moribund

-all animals on study 2 - 4 4 2 1 - 1 - 1
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Dose group level (ppm)

Males Females

01 02 50 1000/ 5000 01 02 50 1000 5000
Hepatocellular
adenomas + carcinomas| 3 - 4 4 2 2 - 2 - 7b
Historical control data (from conducting laboratory)

Control 1 Control 2 Control 1 Control 2

(males) (males) (females) (females)
Study 1
-adenomas 1 7 6 6
-carcinomas - 1 - -
-adenomas+carcinomas | 1 8 6 6
Study 2
-adenomas 3 3 1 -
-carcinomas - - - -
-adenomas+carcinomas | 3 3 1 -

! Control group 17 Control group 2
& statistically significant different from controtaup 1 (p<0.05)
® statistically significant different from controtaup 2 (p<0.05)

Table 54: Combined chronic toxicity / carcinogetyigtudy in Sprague Dawley CD rats;
Initial and peer review liver histopathology foreembmas and carcinomas
Dose group level (ppm)
Males Females
01 02 50 1000/ 5000 01 02 50 1000 5000
INITIAL
liver histopathology
-adenoma 3 1 4 3 5 1 - 1 2 7
-carcinoma - - - 2 1 1 - 1 - -
-adenoma + carcinoma |3 1 4 5 6 2 - 2 2 7
PEER REVIEW
liver histopathology
-adenoma 2 - - - - 1 - 1 - 5
-carcinoma 1 - 4 4 3 1 - 1 - 3
-adenoma + carcinoma |3 - 4 4 3 2 - 2 - 8

! Control group 17 Control group 2
Conclusion:

Administration of metaldehyde in the diet for 10deks did not result in toxicologically significant
alterations in mortality, clinical signs of toxigjtpalpable masses or food consumption. Body
weight and body weight gain were reduced throughmaistudy period in males of the 5000 ppm
group and females of the 1000 and 5000 ppm grddpsasionally decreased MCV and MCH
values in females of the 5000 ppm dose group rezdaih questionable toxicological significance.
A clear treatment-related effect was observedimaal chemistry evaluation when increased
cholesterol levels were observed in females ofl@@) and 5000 ppm groups. Additionally, some
alterations in total protein, globulin and albummlobulin ratio values were found in females & th
5000 ppm group. Pathology findings revealed therlte be the target organ of metaldehyde.
Increased liver weights (absolute and relativeadyband brain weight) were found in the

5000 ppm dose group as well as an increased réiteeomasses and nodules. The incidence and
severity of hepatocellular hypertrophy increasethwbse. Statistical significance was reached in
males already at a dose of 50 ppm, but this findidghot correlate with other liver findings.
Hepatocellular tumors were found in males and feshal treatment and control groups. No dose
relation was observed in male animals. In femaitistical significance was reached for the
5000 ppm group when compared to one of the twouwmwmeit control groups. However, when
tumor incidences were compared with historical curdata, a relation to treatment with
metaldehyde was found to be questionable. In csiatya NOAEL of 50 ppm (2 and 3 mg/kg
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bw/d for males and females, respectively) is defibased on slightly lower body weight and body
weight gain during the first year of the study females, increased serum cholesterol for females,
and hepatocellular hypertrophy for both sexes. &tainogenic potential of metaldehyde was
assumed based on the results of this study.

In the valid long term toxicity / oncogenicity syuoh Sprague Dawley CD rats (Gill, M., Wagner,
C.; 1992- see above), the main target organ idedtas the liver, as it was observed also in the
short term toxicity studies. Body weight and bodsigit gain were decreased in the mid dose
(1000 ppm, females only) and high dose groups (@00, both sexes). Increased absolute and
relative liver weights were noted in rats of thghhdose group. The incidence and severity of
hepatocellular hypertrophy increased with doseoith Isexes of the mid and high dose groups. At
the same dose levels, blood cholesterol levels mereased in females. Additionally, some
alterations in total protein, globulin and alburgiobulin ratio were found in females of the high
dose group. Hepatocellular tumors were found inesiahd females in treatment and control
groups. While no dose relation was observed in spahkatistical significance against one of the two
control groups was reached in females of the hagedjroup regarding hepatocellular adenomas
alone and the sum of hepatocellular adenomas anthcmas. As the incidences were within the
historical background range of the conducting labmny, a relation to treatment with metaldehyde
was not assumed. No effects were noted at the és& tevel of 50 ppm.

The second study in Wistar rats (Verschuuren, Hl.efl975) was of limited validity due to study
design and reporting. The dose levels tested (R00) and 5000 ppm) were comparable to the
other study regarding the mid and high dose ldw@hever, the outcome of the study was different.
Effects on the liver were only found at the 500@ndpvel in form of increased liver weights
reaching statistical significance in males only. tl@atment-related changes in liver histopathology
were reported. On the other hand, clinical signgastterior paralysis were observed in 1/25 males
from the 200 ppm group (first sign at day 569) 5lt2ales (first sign at day 657) and 1/25 females
of the 1000 ppm group (first sign at day 652) atb3emales from the 5000 ppm group (first sign
at day 19, 641, 625, 659 and 559). The clinicaiswmgere reflected in histopathology where
transverse lesions of the spinal cord were obsarv8df the females showing posterior paralysis.
In the 3 animals with posterior paralysis receivd@ and 1000 ppm, only lordosis was detected.
The histological investigations showed that théoles were caused by trauma i.e. a “sudden kink”
in the vertebral column leading to a fracture staliion of the vertebrae and a subsequent
compression of the spinal cord. This effect is ksimas described in the 28-day study in rats, when
animals receiving very high doses (10000 and 2@@d0) developed hind limb paralysis/paresis. No
NOAEL could be derived. The LOAEL of this very lirad study is 200 ppm.

Mouse
Reference: Chronic dietary oncogenicity study withmetaldehyde in mice
Author(s), year: Chun J. and Wagner C., 1993

Report/Doc. number: Bushy Run Research Center,9ybramia, USA
Lonza Report No. 1549

Guideline(s): US EPA Guideline 83-2 (1984), OECDd&line 451 (1981)
GLP: Yes
Deviations: No
Validity: Yes




CLH REPORT FOR METALDEHYDE

Material and Methods:

CD-1 mice were administered metaldehyde (batctb#48, purity 99.0 %) in the diet at
concentrations of 0, 25, 100 or 300 ppm for attl@8swveeks. The doses corresponded to
approximately 0, 4, 16 and 49 mg/kg bw/d for maled 0, 5, 20 or 60 mg/kg bw/d for females.
Two control groups were included in this study. 3dgroups were treated as independent entities
for all activities performed during the study. Th@pose was to collect data that would provide
some information regarding the range of normalomtil| values for the parameters evaluated in
this study. The animals (source: Charles River tafovies, Portage, MIl, USA) were approximately
8 weeks old and weighed 25.7-33.1 g (males) or-26.9 g (females).

Table 55: Carcinogenicity study in CD-1 mice; Expemtal design and test substance intake
Group Number of animals | Concentration Test substance intake
per group in the diet (mg/kg bw/d)
(Ppm) males females

Control 1 60 m. /60 f. 0 0 0

Control 2 60 m. /60 f. 0 0 0

Low 60 m. /60 f. 25 4 5

Mid 60 m. /60 f. 100 16 20

High 60 m. /60 f. 300 49 60

Test diets were prepared weekly from a concentiatechix by appropriate dilutions.
Homogeneity, concentration and stability were cleeldy gas chromatography analysis.

In-life observations: During the treatment periodservations for mortality were made twice daily.
Detailed clinical observations including palpatiansre performed once a week. Observations of
overt clinical signs were made once daily during tileatment period except on days with detailed
clinical observations. Body weight and food constiorpdata were collected for all animals
weekly for the first 14 weeks of the study and gw&cond week thereafter.

Clinical Pathology: Hematological investigationsrereonducted for 10 non-fasted animals/sex
from the high dose and control groups at study vkkand for 10 animals/sex from all groups
prior to the final sacrifice. No clinical chemisteyaluations or urinalysis were performed.
Hematology parameters included erythrocytes, hatbog hematocrit, MCV, MCH, MCHC,
platelet count, total leukocyte count and differ@nieukocyte count.

Pathology: A complete necropsy was performed oarathals (surviving, found dead or sacrificed
moribund). Organ weights were determined for aifrets sacrificed at termination: liver, kidneys,
spleen, heart, brain with stem and testes. Complistepathology was performed for all animals in
both control groups and the high dose group anddiec gross lesions, lungs (with mainstem
bronchi), brain (cerebral cortex, cerebellar cortardulla/pons), pituitary, thyroid (with
parathyroid), thymic region, trachea, heart, sterifuncluding marrow), salivary gland
(mandibular), liver (3 lobes), spleen, kidneys eadis, pancreas, testes, epididymis, prostate,
seminal vesicles, ovaries, uterus (corpus andxgmnagina, aorta, skin, esophagus, stomach, gall
bladder, duodenum, jejunum, ileum, cecum, coloctura, urinary bladder, lymph nodes
(mesenteric, submandibular), mammary gland, perghimerve (sciatic), femur (including articular
surface), thigh musculature, eyes and spinal ad/ical, mid thoracic, lumbar). In the low and
mid dose groups, only gross lesions, liver, lunys kdneys were examined microscopically.

Findings:

Mortality and clinical signs: There were no treatteelated effects on the incidence of mortality
observed. The survival rates for male mice (inglgadhose sacrificed moribund) were 73 %, 83 %,
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75 %, 70 % and 77 % for control 1, control 2, lemd and high dose groups, respecitvely. The
corresponding values for females were 70 %, 70P86675 % and 82 %, respectively. The mean
survival time ranged from 514-536 days for males 327-541 days for females.

There were no treatment-related clinical signsioraases in the incidence of animals with palpable
masses observed in any group, especially with otspdoehaviour / CNS.

Table 56: Carcinogenicity study in CD-1 mice; Mdtyarates

Dose group level (ppm)

Males Females

0" o 25 100 [ 300 | B |0O° 25 100 | 300
Total number of animals| 60 60 60 60 60 60 60 6( 6060
Number sacrificed at 44 50 45 42 46 42 42 39 45 45
week 79
Number found dead 9 7 9 14 11 9 6 13 10 3
Number sacrificed 7 3 6 4 3 9 12 6 5 7
moribund
Number sacrificed due tq
enlarged mass
Number sacrificed due tq - - - - - - - - - 1
trauma
Mean survival time (dayd)514 | 536 | 528 | 522 | 520| 530| 527 53( 541 531
! Control group 1? Control group 2

Body weights and food consumption: There were fieces on absolute body weights or body
weight gain that were attributed to treatment wititaldehyde for male and female mice of any
dose group. Occasionally statistically significertreases or decreases were not considered to be
treatment-related due to the lack of a consistatiem, the lack of dose-response, and/or a small
magnitude of changes. The same applies for foodwuption.

Hematology: No treatment-related changes were wbddor male and female mice.

Organ weights: Liver weights (absolute and relatovbody weight and brain weight) was slightly
but not significantly increased in metaldehydetedanales. No other effects on organ weights
were noted in any of the treatment groups.

Table 57: Carcinogenicity study in CD-1 mice; Livegights

Dose group level (ppm)
Males Females
o' 0 25 100 300 b 0 25 100 300

Liver weights

(9)
-absolute 2.382 |2.543 |2.565 |2.630 [2.668 |2.114 [2.201 |2.209 [2.158 |2.145

weight

-% body 6.024 [6.105 |6.413 |6.654 |[6.689 |5.833 [5.930 [6.098 |5.908 |5.8851
weight

-% brain 468 496 505 508 534 409 422 433 409 414
weight

! Control group 17 Control group 2

Gross pathology: No gross lesions attributed tattnent were noted at necropsy.

Histopathology:

Non-neoplastic lesions: The only change which wha#ated to treatment was an increase in the
incidence of hepatocellular hypertrophy in maled famales of the highest dose group.
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Hypertrophy was graded minimal to mild in most aalsrand was primarily centrilobular in

location. Hepatocellular hypertrophy was observesdme mice which were found dead or
sacrificed moribund during the study, but the iecice was low in these animals, possibly because
early autolytic changes or degeneration of theiéisslue to disease may have made it more difficult
to diagnose.

Neoplastic lesions: Hepatocellular adenomas apdear®@60 male mice in both control groups, in
4/60 males at 25 ppm, 9/60 males at 100 ppm ar@DIBales at 300 ppm. In females, the
incidences were low with only one adenoma founthésecond control and the 25 and 100 ppm
groups. Most of the adenomas were large, well diffeated tumours involving much of the
affected lobe. Hepatocellular carcinomas occuresd frequently than adenomas. The incidences
were 1/60 and 3/60 in the control groups, 6/6the25 ppm group and 3/60 in the 100 and

300 ppm group for male mice. In females, only oepdtocellular carcinoma was observed

(100 ppm). Most carcinomas were small in compartsahe size of adenomas, and most
developed as an anplastic component of a preegiatienoma. In those cases in which both benign
and malignant components were identified withingame mass, the more malignant designation
was assigned. Two males (1 of the second contoalpgand 1 of the 300 ppm group) were found to
have an adenoma and a carcinoma in different |ddw#k,of which are listed separately in the
tables.

Though there is a nominal increase of hepatoceladanomas in the highest dose group, this
difference is statistically not significant andhist considered toxicologically relevant.

Table 58: Carcinogenicity study in CD-1 mice; Hsithology findings in the liver

Dose group level (ppm)
Males Females
o0 oo [25 J1o0 [300] ® [0 [25 [100 | 300

Non-neoplastic lesions
Hepatocellular

hypertrophy

-sacrificed at week 79 |16 20 |8 20 |34P |7 2 5 6 15°
-found dead / sacrificed | 2 - 1 1 3 2 2 - - 3
moribund

-all animals on study 18 (20 |9b |21 |37" |9 4 5 6 18
Neoplastic lesions
Hepatocellular

adenoma
-sacrificed at week 79 7 8 3 8 13 - 1 1 - -
-found dead / sacrificed |1 - 1 1 2 - - - 1 -
moribund
-all animals on study 8 8 4 9 15 - 1 1 1 -
Hepatocellular carcinoma
-sacrificed at week 79
-found dead / sacrificed | - 2 6a 3 1 - - - - -
moribund 1 1 - - 2 - - - 1 -
-all animals on study

1 3 6 3 3 - - - 1 -

Hepatocellular adenomas
+ carcinomas 9 100 |10 |12 |17 |- 1 1 2 -
! Control group 1? Control group 2

% including one mice with adenoma and carcinoma

& statistically significant different from controtaup 1 (p<0.05)

b statistically significant different from controtaup 2 (p<0.05)

Conclusion:
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In a 79 week oncogenicity study in CD-1 mice, narges in mortality, clinical signs, body weight,
food consumption, hematology or necropsy findingseanoted. Liver weight (absolute and
relative) was slightly but not significantly incsead in the high dose males. In histopathology, a
significant increase in the incidence of hepatatatlhypertrophy was noted in both sexes of the
high dose group. An increase of hepatocellular ades in high dose males was statistically not
significant. In conclusion, a NOAEL of 100 ppm (@6d 20 mg/kg bw/d for males and females,
respectively) is considered based on the increimsatkence of hepatocellular hypertrophy in both
sexes at 300 ppm. No carcinogenic potential of ldeltgde was assumed based on the results of
this study.

Reference: A chronic dietary oncogenicity study wh metaldehyde in mice

Author(s), year: Beyrouty P., 1998
Report/Doc. number: ClinTrials BioResearch Ltd.ni&ville, Quebec HOX 3R3, Canada
Laboratory Project I.D. 87013; Lonza Report No.&97oc. No.: 555-002

Guideline(s): Follow up study to 90-day study aBdndonth oncogenicity study in mice

GLP: Yes

Deviations: Not applicable: Follow up study to 98ydstudy and 18-month
oncogenicity study in mice

Validity: Yes

Purpose of the study:

This study was conducted as a follow-up to a 90+dayse dietary dose range-finding stu@l(

M. and Wagner C., 199@nd an 18-month mouse dietary oncogenicity s{@in J. and Wagner
C., 1993 conducted by Lonza Inc. at Bushy run ResearcheLéBxport, PA, USA). In the 90-day
study, metaldehyde was mixed in the diet at comagans of 0, 100, 300, 1000, 3000 and

10000 ppm. Mortality was observed at dietary cotregions of 3000 and 10000 ppm and dose-
related increases in liver weight and hepatic lesiwere observed for male and female mice
following > 300 ppm. Based on the results of the 90-day studyaximum dietary concentration of
300 ppm was selected for the initial 18-month maliséry study. In the 18-month study,
treatment related effects were limited to hepatatagl hypertrophy for male and female mice in the
300 ppm treatment group. Therefore, the supplemgstady was conducted at a metaldehyde
concentration of 1000 ppm in order to satisfy thgutatory requirements for a maximum tolerated
dose. Animals used in this study were the samensarad were from the same supplier and source
as animals used in the initial oncogenicity studyaddition, the study design and the procedures
used for the microscopic diagnoses of liver lesiwwese the same as those used for the initial
oncogenicity study.

Material and methods:

Test material Metaldehyde

Lot/Batch Batch no. 5448

Purity 101%

Vehicle Diet

Species Mouse

Strain Swiss Crl:CD-1 (ICR)BR strain

Age 55-57 days

Weight at dosing Males: 28.6-39.5 g, Females: 33.3-g

Source Charles River Breeding Laboratories, Portsigehigan
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Metaldehyde was mixed in the diet and administévetie CD-1 mice (60 mice/sex/group) for 18
months. Animals were assigned to two separate @ogrioups and one treatment group receiving

1000 ppm metaldehyde.

Table 59: Supplementary Oncogenicity Study in Cii¢e; Study design
i Concentration Actual test substance intake
Group Number of animals in the diet (mg/kg bw/d)
ber group (ppm) males females
Control 1 60 m. /60 f. 0 0 0
Control 2 60 m. /60 f. 0 0 0
Treatment group 60 m. /60 f. 1000 135 163

Test diets were prepared weekly from a concentiaitechix by appropriate dilution. Homogeneity,
concentration and stability were checked weeklgugghout the study.

In-life observations: During the treatment periodservations for clinical signs and mortality were
made twice daily. Detailed clinical observationslinling palpations were performed once a week.
Body weight and food consumption data were coltkébde all animals weekly for the first 14
weeks of the study and every second week thereafter

Clinical Pathology: Hematological investigationsrereonducted for 10 non-fasted animals/sex
from each group at 12 and 18 months of treatmemiclMical chemistry evaluations or urinalysis
were performed. Hematology parameters includedhssgytes, haemoglobin, hematocrit, MCV,
MCH, MCHC, RDW, platelet count, total leukocyte aband differential leukocyte count.

Pathology: A complete necropsy was performed oarathals (surviving, found dead or sacrificed
moribund). Organ weights were determined for aifreats sacrificed at termination: liver, kidneys,
spleen, heart, brain with stem and testes. Complistepathology was performed for all animals in
both control groups and the treatment group anddec gross lesions, lungs (with mainstem
bronchi), brain (cerebral cortex, cerebellar corterdulla/pons), pituitary, thyroid (with
parathyroid), thymic region, trachea, heart, sterifuncluding marrow), salivary gland
(mandibular), liver (left lobe, ventral portion vfiht lobe and right portion of median lobe), splee
kidneys, adrenals, pancreas, testes, epididympdestate, seminal vesicles, ovaries, uterus (horns,
body and cervix), vagina, aorta (thoracic), skng(inal), esophagus, stomach, gall bladder,
duodenum, jejunum, ileum, cecum, colon, rectummaurs bladder, lymph nodes (mesenteric,
submandibular), mammary gland (inguinal, femalesjipheral nerve (sciatic), femur (including
articular surface), thigh musculature, eyes andamord (cervical, mid thoracic, lumbar).

Findings:

Mortality and clinical signs: There were no treataeelated effects on the clinical appearance or
the incidence of mortality observed. The surviwés for male mice (including those sacrificed
moribund) in study week 79 were 85 %, 73 %, 83 ¥ctmtrol 1, control 2, and metaldehyde
group, respectively. The corresponding valuesdardles were 75 %, 77 % and 72 %, respectively.
The mean survival time ranged from 514-536 daysfales and 527-541 days for females.

There were no treatment-related clinical signsioraases in the incidence of animals with palpable
masses observed in any group, especially with otspdoehaviour / CNS.
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Table 60: Supplementary Oncogenicity Study in Ciide; Mortality rates

Dose group level (ppm)

Males Females

0" 0’ 1000 d 0’ 1000
Total number of animals 60 60 60 60 60 60
Number sacrificed at week 79 51 44 50 45 46 43
Number found dead 5 6 8 12 9 12
Number sacrificed preterminally 4 10 2 3 5 5
Survival rate 85% 73% 83% 75% 7% 72%

L Control group 17 Control group 2

Body weights: There were no effects on absolute/beeight or body weight gain that were
attributed to treatment with metaldehyde for maled females of the 1000 ppm dose group.

Food consumption: Statistically significant increasn food consumption were observed for
metaldehyde-treated mice, when compared to onetbrdontrol groups. Statistically significant
effects for females were generally only observeémwiompared to one control group. For males
and females, the magnitude of the difference frioencontrol group(s) was small (generally around
3 to 8 %). Given the direction of the change {nerease), the changes were considered not to be
toxicologically significant.

Haematology: No treatment-related changes wererobdéor male and female mice.

Gross pathology: An increased incidence of metaldetireated male mice with liver masses
(15/60) was seen compared to the control grou® @d 9/60, resp.). Similarly, an increase in the
incidence of metaldehyde-treated male mice witlrged liver (7/60) was seen compared to
controls (0/60 and 1/60, resp.). There were ndrreat-related gross pathology findings for female
mice or additional treatment-related findings faalenmice.

Organ weights: Both metaldehyde-treated male am@le mice showed significant increases in
liver weight (absolute, relative to body weight aethtive to brain weight). The average magnitude
of the increase in absolute liver weight was appnaxely 46 % for males and 14 % for females
compared to the control groups. Other statisticgilipificant organ weight changes occasionally
observed between groups were considered incidental.

Table 61: Supplementary Oncogenicity Study in Cidide; Liver weights

Dose group level (ppm)

Males Females

0" o 1000 d o 1000
Liver weight absolute (mg) 1630 1676 2378 1555 1474 1770"
Liver weight relative to body | 4255 4429 6302" 4425 4201 5068"
weight (g %)
Liver weights relative to brain | 311531 322061 455841 | 287691 279856 323872
weight (g %)

T Control group 1? Control group 2
& Statistically significantly different from contral
P Statistically significantly different from contr@l

Histopathology:

Treatment-related histopathological lesions inliver for male mice and, to lesser extent, for
female mice were observed. Histopathologic lesinasided hepatocellular hypertrophy in male
and female mice and single cell necrosis, focaholtifocal necrosis, pigment accumulation,
sinusoidal histiocytosis and benign hepatocellattgnoma in male mice. It should be noted that in
3 males, both hepatocellular adenoma and carcimeena found concurrently. A small increase in
the incidence of female mice in the metaldehydattnent group with hepatocellular eosinophilic
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cell foci or hepatocellular adenoma was observegatbcellular hypertrophy, eosinophilic cell
foci and hepatocellular adenoma observed in thidysbften shared similar cellular morphology
and were considered to represent a continuum efggsaover time. These changes are consistent
with an adaptive hypertrophic response of the ligeain increase in metabolic demand with
subsequent development of proliferative changeshapdtocellular toxicity.

Other non-neoplastic or neoplastic findings sednsabpathology were spontaneous in nature and
generally within the limits reported for aging CD¥ilice and therefore considered to be incidental
and unrelated to treatment.

Table 62: Supplementary Oncogenicity Study in Citdée; Non-neoplastic and neoplastic
lesions in the liver

Dose group level (ppm)

Males Females

o' | 0° | 1000 g | 0° | 1000
Non-neoplastic lesions
Necrosis, single cell 15 12 %3 4 9 8
Necrosis 7 7 17 5 6 9
Pigment accumulation 10 7 26 21 25 16
Hypertrophy, hepatocellular 9 15 &5 3 3 17"
Histiocytosis, sinusoidal 1 7 18 3 4 6
Eosinophilic cell focus 1 3 3 0 0 ag
Neoplastic lesions
Hepatocellular adenoma (benign) 4 5 244 1 0 gt
Hepatocellular carcinoma (malign) 2 2 4 0 0 0

! Control group 17 Control group 2
& statistically significant different from controtaup 1 (p<0.05)
b statistically significant different from controtaup 2 (p<0.05)

Conclusion:

Treatment of male and female mice with metaldelatde000 ppm in the diet for 18 months
resulted in changes in the liver of male, and liesaer extent of female mice. These changes
included increased liver weight and an increagbenncidence of animals with hepatocellular
toxicity and benign hepatocellular adenoma. Theneabf these findings is consistent with an
adaptive hypertrophic response of the liver toremmdase in metabolic demand with subsequent
development of proliferative changes and hepatolegltoxicity. Historical control data from two
other studies conducted at the same laboratory siawvhepatocellular adenomas have been
reported in control group mice of the same strs@x, and source (Charles River Laboratories,
Portage, MI) in incidences ranging from 6/60 to6I3(Chun and Wagner, 1993; Doc.No. 537-001,
Appendix 3, p.9).

Reference: Review of carcinogenicity studies with ktaldehyde

Author(s), year: Harder V., Roth T., Hofer M., 2010
Report/Doc. number: SCC Scientific Consulting CompaVendelsheim, Germany
SCC Project No. 262-004; Report date 2010-04-22, Do.: 581-009

Guideline(s): Not applicable.
GLP: Not applicable.
Deviations: Not applicable.
Validity: Not applicable. Position Paper
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In thePosition Paper from the notifier, the tumour incidences afale mice onlyare discussed
and historical control values for males from 2 sgadconducted at the same laboratory (BRRC
Project Report Number 53-515 and 53-528, see tadtav) were cited. The following arguments
were provided by the notifier in the Position Paper

- Hepatocellular adenomas are known to be commoimfysdn male mice of this strain and
have been reported in control animals from othadist in incidences ranging from 6/60 to
13/60.

- Furthermore, hepatocellular adenomas are consideteel of a questionable biological
significance in mice as they rarely have an adveffget on the animal’s health or
contribute to its death.

- No dose dependent increase was observed for heflataccarcinomas. There were no
instances of hepatocellular carcinomas metastasiniany other organ.

- PSD evaluated the studies/publications in 1996candluded that there is no evidence for a
carcinogenic potential of Metaldehyde (PSD, 1996).

Alltogether, the notifier concluded that Metaldebyghowed no evidence of a carcinogenic
potential in mice.

For reasons of clarity, a table on the incidenddgepatocellular adenomas and carcinomas from
both carcinogenicity studies in mice (Chun and Waigh993, Beyrouty, 1998) together with the
respective control values is presented in the Bogitaper. Additionally to the notifier’s Position
paper, also values for female animals are presdmaed

Table 63: Overview on hepatocellular tumour incckshand historical control values in CD-1
mice
Hepatocellular Neoplasms Tumour incidence

Males | Females

Hepatocellular ADENOMA

Study of Chun and Wagner, 1993

Concurrent Control Group 1 0 ppm 8/60 0/60

Concurrent Control Group 2 0 ppm 8/60 1/60

Low Dose Group 25 ppm 4/60 1/60

Mid Dose Group 100 ppm 9/60 1/60

High Dose Group 300 ppm 15/60 0/60

Study 1#: Historical Control Groupl 0 ppm 6/60 iNformation available #
Study 2#: Historical Control GroupR2 0 ppm 13/60 iNfrmation available #
Study of Beyrouty, 1998

Concurrent Control Group 1 0 ppm 4/60 1/60

Concurrent Control Group 2 0 ppm 5/60 0/60

Single Dose Group 1000 ppm 14/60+ 5/60F

Hepatocelluar CARCINOMA

Study of Chun and Wagner, 1993

Concurrent Control Group 1 0 ppm 1/60 0/60
Concurrent Control Group 2 0 ppm 3/60 0/60
Low Dose Group 25 ppm 6/60 0/60
Mid Dose Group 100 ppm 3/60 1/60
High Dose Group 300 ppm 3/60 0/60
Study of Beyrouty, 1998

Concurrent Control Group 1 0 ppm 2/60 0/60
Concurrent Control Group 2 0 ppm 2/60 0/60
Single Dose Group 1000 ppm 4/60 0/60

! statistically significantly different from contrgroup 1, p<0.05
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2 statistically significantly different from contrgroup 2, p<0.05

# Historical control data for Studies 1 and 2 waeeived from the original study report which wabmitted for DAR
evaluation (Chun and Wager, 1993, “Chronic Diefancogenicity study with Metaldehyde in Mice”, Apjuia 3,
Anatomic Pathology Report, page 9-10). Only valioesnale animals are presented there. In the RaglgdReport of
the carcinogenicity study, Study 1 and 2 are dbedras two studies conducted with animals of theesstrain, sex and
source at a comparable time period (BRRC ProjeppRé&Numbers 53-515 and 53-528). Historical condatia for
male mice from both studies (53-515 and 53-528¢wi#ed also in the Position Paper submitted byntitdier in

April 2010.

4.10.1.2 Carcinogenicity: inhalation

No data available.

4.10.1.3 Carcinogenicity: dermal

No data available.

4.10.2 Human information

Not available.

4.10.3 Other relevant information

Not available.

4.10.4 Summary and discussion of carcinogenicity

Metaldehyde showed no carcinogenic potential is. dfatthe first mouse study (Chun and Wagner,
1993), there was a dose related increased inciddroepatocellular adenomas in male CD-1 mice,
but no statistical significance. The incidence wslaghtly exceeding HCD at the high dose of 300
ppm. In the second mouse study (Beyrouty, 1998hdth male and female CD-1 mice there was a
statistically significant increase in hepatoceltiddenomas at 1000 ppm (single dose study)
compared to the concurrent control groups. No HEBvailable for the second mouse study. At the
PRAPeR 79 (Pesticide Risk Assessment Peer Revigveytemeeting in July 2010 the experts
decided not to propose classification for metaldiehwith R40 based on the hepatocellular
adenomas found in CD-1 mice (majority after vote).

4.10.5 Comparison with criteria

The issue of a possible carcinogenic potential efatdehyde has been discussed aPiRAPeR
79 (Pesticide Risk Assessment Peer Review) expereeting in July 2010

For hepatocellular carcinomas in CD-1 mice, thenea dose relation or statistical significance for
males. For females, there was only one incidencam@inoma at mid dose without statistical
significance. The experts agreed that the hepdttaetarcinomas are of no concern.

In the first mouse study (Chun and Wagner, 19%9®xe was a dose related increased incidence of
hepatocellular adenomas in males, but no statistigaificance. Incidence was slightly above HCD
at the high dose of 300 ppm. No HCD is availablefdmales.

In the second mouse study (Beyrouty, 1998), foh Imoales and females there is a statistically
significant increase in hepatocellular adenomd®@a0 ppm (single dose study) compared to the
concurrent control groups. No HCD is availabletfer second mouse study. Furthermore, it was
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mentioned that males may have exceeded the toeliabt in the Beyrouty study since in the 90-
day preliminary mouse study (Gill and Wagner, 198@¥ toxicity was observed at all dose400
ppm (19 mg/kg bw/day and above). This liver toxicitay have contributed to the incidence of
adenomas observed in the long term carcinogerstityies.

The experts considered whether the hepatocelldiem@nas in CD-1 mice are enough to trigger
classification based on the above data. Finally gtkperts voted on whether classification with R40
should be proposedhe majority of experts voted not to propose clasication for

carcinogenic properties of metaldehyde.

Metaldehyde showed no carcinogenic potential is. rat

Based on the arguments above the dossier subinjtees with the conclusion, that the results of
both mouse studies are too weak to justify classiion and labelling for carcinogenicity.

4.10.6 Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioogmsed
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4.11 Toxicity for reproduction

Table 64: Summary table of relevant reproductsecity studies

Method Results Remarks Reference

Two generation study in| 0, 50, 1000 and 2000 ppm/diet - Chun, J.,

CD rats (equivalent to 0, 3.2, 65 and 134 mg/kg Neeper-Bradley,
bw/d for males; T.; 1993
0, 4.0, 81 and 160 mg/kg bw/d for
females)

Reproduction NOAEL: 2000 ppm
Parental NOAEL: 50 ppm

Offspring NOAEL: 1000 ppm

Parental and offspring toxicity effects at

LOAEL:

- reduction of bw and bw gain
Two generation study in| 0, 200, 1000 and 5000 ppm/diet No NOAELs are Verschuuren, H.
Wistar rats (no information on actual test substance defined due tothe | etal.; 1975

intake is presented in the publication) | limited reporting and
the limited validity of

this study.

Developmental toxicity | 0, 25, 75 and 150 mg/kg bw/d - Neeper-Bradley,
study in Sprague Dawley ora| gavage T., Chun, J.;

CD rats Maternal NOAEL: 75 mg/kg bw/d 1990

Fetal NOAEL: 150 mg/kg bw/d
Maternal effects at LOAEL:

— mortality and clinical signs
- reduced bw gain

Dose range finding study 0, 50, 100, 200, 350 and 500 mg/kg bw/dThis is a dose finding| Neeper-Bradley,
in NZW rabbits oral gavage study. No NOAELs | T.; 1990

were defined due to
Ignited fetal
examinations.

Clinical signs of maternal toxicity leading
to premature death were already obser\
at the dose level of 100 mg/kg

D

Developmental toxicity | 0, 10, 40 and 80 mg/kg bw/d - Neeper-Bradley,

Maternal NOAEL: 80 mg/kg bw/d
Fetal NOAEL: 80 mg/kg bw/d

4.11.1 Effects on fertility

4.11.1.1 Non-human information

Two two-generation studies were submitted. The netely Chun J. and Neeper-Bradley T.,
1993 was conducted according to international guidsliand GLP and is considered valid. The
older study Yerschuuren H. et al., 19Y%as not conducted according to guidelines or Gh® is
presented in the form of a publication. It showgesal limitations like short reporting, missing
individual numbers on several study parameterdiamted statistical evaluations which do not
allow to set sound and scientifically based NOABtgthermore, this study was conducted with a
test material from a different supplier and obvigust from the notifier. Therefore, the results
from this study are of limited validity.
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Reference: Two generation reproduction study in CDats with metaldehyde
administered in the diet
Author(s), year: Chun J. and Neeper-Bradley T.3199

Report/Doc. number: Bushy Run Research Center,9ybdramia, USA
Lonza Report No. 1544, Doc.No. 543-001

Guideline(s): US EPA Guideline 83-4, OECD Guidelis (1983)
GLP: Yes

Deviations: No

Validity: Valid

Material and Methods:

Groups of 28 male and 28 female outbred albino &P (source: Charles River Laboratories,
Portage, MI, USA) received metaldehyde (batch dd85 purity > 99 %) in dietary concentrations
of 0, 50, 1000 and 2000 ppm. The mean body weaide of FO animals on the day of first
treatment was 227.0 — 277.7 g for males and 164663 g for females. The FO animals were
exposed to the diet for a prebreed period of 1ka:deollowing the prebreed period the FO animals
were randomly paired within dose groups for a 2 gxiod to produce the F1 generation.
Exposure to the test diets continued through magegtation, parturition and lactation. After the

F1 pups were weaned, the FO females were sacrifi®thales were necropsied after delivery of
the F1 litters. At weaning, 28 F1 weanlings/sexigravere randomly selected as parents of the next
generation. The F1 weanlings were exposed to tine sketary concentrations of metaldehyde as
their parents for at least 10 weeks. In additidhF1 pups/sex/group were randomly selected for
necropsy. After the prebreed period, the F1 animwal® paired as described above to produce the
F2 offspring. One week after weaning of F2 pupspips/sex/group were randomly selected for
necropsy and the remaining F2 offspring were exathior gross external abnormalities,
euthanized and discarded.

In-life evaluations: Parental animals were examitwade daily for mortality and overt signs of
toxicity and once daily for any clinical signs okicity. Detailed clinical examination was
conducted weekly. Body weights and food consumptiere measured weekly. All pups from the
F1 and F2 generations were examined as soon ablpass the day of birth (day 0) to determine
the number of viable and stillborn pups per littetters were evaluated twice daily for survivah O
day 4 after birth, the size of each litter was atfd by eliminating extra pups to four males and
four females in each litter. Culled pups were exadiexternally, sacrificed and discarded. All
pups were examined for abnormalities at birth d&andughout the lactational period. All pups dying
during lactation were necropsied when possibl@estigate the cause of death.

Necropsy: Animals that died or were sacrificed pteoscheduled sacrifice were subjected to full
necropsy as soon as possible after they were féAohalt males surviving the treatment period were
examined externally and sacrificed after partunitid the litters. All surviving females were
similarly examined and sacrificed after weaningh&fir offspring. Necropsy included examination
of the external surfaces, all orifices, cranialigg\wcarcass, external surfaces of the brain anthsp
cord, the thoracic, abdominal and pelvic cavitied their viscera including reproductive organs,
and cervical tissues and organs. In addition, $pio@s of adult animals that died or were
sacrificed in a moribund condition were retained.

Histopathology: The following tissues from FO aridgarental animals from the control and high
dose groups were examined histopathologically:amiard, vagina, uterus, ovaries, testes,
epididymides, seminal vesicles, prostate, andessvith gross lesions.

Dose finding study: The dose levels selected figrstudy were based on the results of a
reproductive toxicity dose range finding study iD €ts conducted at dietary concentrations of O,
625, 1250, 2500 and 5000 ppm metaldehyde. No tesdtnelated clinical signs were observed in

110



CLH REPORT FOR METALDEHYDE

males. One female from the high dose group wasrebdevith hind limb paresis on day 10 and
was sacrificed. Necropsy of this animal indicatexation of the spine between the 9th and 10th
thoracic vertebrae. Body weight and weight gaiwel as food consumption tended to be reduced
during prebreed period for all treated males ansbles. During gestation/lactation, six additional
females from the high dose group were sacrificegltdthind limb paralysis/paresis. Necropsy of
this animals indicated vertebral fractures/luxagiand perivertebral hemorrhaging in all animals. In
the last week of lactation, five females from tl®@ ppm group were observed with hind limb
paralysis/paresis. These animals were also obse&rtkdertebral fractures/luxations and/or
perivertebral hemorrhaging. Pup body weights wedeiced in the last two weeks of lactation in the
2500 and 5000 ppm groups presumably resulting ftwect intake of the test diets.

Findings:

In-life observations: No treatment-related moryatit clinical signs of toxicity were observed in FO
and F1 males during the entire study period. Ifef@ales, no clinical signs were noted during
prebreed, mating and gestation. During lactatiodays 16-18, three females from the 2000 ppm
group were sacrificed due to bilateral hind limbgbgsis. In F1 females, no treatment-related
mortality was observed. One F1 female (no. 13928)@50 ppm group that showed paresis on day
43 had lymphosarcoma and was sacrificed. One naviegfemale from the 2000 ppm dose group
(no. 13973) showed prostration, tremors, abdonbnedthing and rapid respiration on day 102 but
survived to scheduled sacrifice on day 134.

Table 65: Reproductive toxicity study in CD rat$ini€al signs on behaviour / CNS (number
of animals affected; earliest to latest day a figdivas observed)

Dose group level (ppm)
0 | 50 | 1000 | 2000
FO females
Paralysis (leg-hind-both) - - - 3
(110-113)
Twitch (entire body) - - - 1
(113)
F1 females
Paresis (leg-hind-left) - 1 -
(43)
Ataxia - - 1
(94)
Tremor, Prostration - - - 1*
(102)

* non-gravid female no. 13973

Reproduction parameters: No reproductive parametehsding mating, fertility and gestational
indices as well as gestational length were affebtetteatment in both the FO and F1 generation.

Table 66:

Reproductive toxicity study in CD ratgpRoductive parameters

Dose group level (ppm)
0 | 50 | 1000 | 2000
FO generation
No. FO pairs 28 28 28 28
No. males impregnating females 28 27 26 28
No. plug / sperm-positive females 28 27 27 28
No. pregnant 25 26 25 27
No. males siring litters 25 25 24 26
No. live litters on postnatal day 0 25 25 24 27
Gestational length (days) 22.0+ 0.4 22.1+0/6 0220.6 | 22.0+0.4
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Dose group level (ppm)

0 50 1000 2000
Mating index male® 100 96.4 92.9 100
Mating index females 100 96.4 96.4 100
Fertility index males3 89.3 92.6 92.3 92.9
Fertility index female® 89.3 96.3 92.6 96.4
Gestation indeX 100 96.2 96.0 100
F1 generation
No. FO pairs 28 27 28 28
No. males impregnating females 28 26 27 27
No. plug / sperm-positive females 28 27 28 28
No. pregnant 27 24 23 24
No. males siring litters 27 22 23 23
No. live litters on postnatal day 0 27 22 23 22
Gestational length 22.0+05/ 22.0+0.7 22.0+£0{22.0+0.6
Mating index male's 100 96.3 96.4 96.4
Mating index females 100 100 100 100
Fertility index male3 96.4 84.6 85.2 85.2
Fertility index female¥ 96.4 88.9 82.1 85.7
Gestation indeX 100 91.7 100 91.7

'Number of males impregnating females x 100 / Ttathber of males paired

2 Number of plug-/sperm-positive females x 100 /aloumber of females paired
® Number of males siring litters x 100 / Number afles impregnating females

“ Number of pregnant females x 100 / Number of gimerm-positive females

® Number of females with live litters x 100 / Numtérfemales pregnant

4 One female was sacrificed on day 43 prior to pgiri

F1 and F2 offspring: There were no treatment-rdlaféects on litter size or sex ratio for the Ftlan
F2 pups. Pup body weight of the treated groupssivagar to control values through the first four
days of lactation. From lactation day 7-28, meatybeeights were slightly reduced in the

2000 ppm groups in F1 and F2 pups. These reduatmmesponded to a decreased body weight
gain in this period of time. A single statisticafiignificant decrease in pup weight gain (lactalon
day 7-14) in F2 pups receiving 50 or 1000 ppm wasconsidered to be biologically significant
due to the small magnitude of effects and dueeddht that absolute body weight was not
changed. There was no effect on pup viability amgtigal in F1 and F2 pups. While the number of
dead pups appeared to be increased for the 200@ppengroup on day 21, all 24 of the dead pups
were sacrificed due to concurrent maternal saesfan lactational days 16, 17 or 18. At necropsy,
there were no gross lesions observed that weibd#d to treatment.

Table 67: Reproductive toxicity study in CD ratspFbody weight and body weight gain (g)

Dose group level (ppm)
Males Females
0 | 50 | 1000 [ 2000 0 | 50 [ 1000 | 2000

F1 pups
Body weight
Lactationday 1 |7.27 7.50 7.39 7.34 6.85 7.00 6.99 6.84
day7 |17.78 17.88 17.59 17.10 16.90 16.69 16.82 16.03
day 14 |36.51 36.44 37.07 34.52 34.97 34.40 35.70 33.04
day 21 |59.67 59.41 60.37 56.61 56.76 55.56 57.60 53.79
day 28 |104.19 [104.40 |105.25 |99.90 94.89 93.39 95.24 90.56
Body weight gain
Lactation day 1-4 | 3.65 3.75 3.59 3.57 3.50 3.54 3.48 3.39
day 4-7 | 6.86 6.62 6.60 6.19 6.54 6.17 6.35 5.80**
day 7-14|18.73 18.56 19.49 17.42 18.07 17.71 18.88 17.01
day 14-2(123.16 22.97 23.30 21.88 21.79 21.16 21.90 20.48
day 21-244.51 44.99 44.88 43.29 38.13 37.83 37.63 36.80

F2 pups
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Dose group level (ppm)
Males Females
0 50 1000 2000 0 50 1000 2000

Body weight

Lactationday 1 |7.52 7.75 7.21 7.03 7.15 7.14 6.77 6.74
day7 |[17.57 17.98 17.34 16.95 17.08 17.19 16.55 16.21
day 14 |37.16 36.62 35.59 34.47 36.61 35.04 34.49 33.23**
day 21 |60.54 59.56 58.16 56.24** | 58.63 56.49 55.94 53.93**
day 28 [100.89 |100.51 |99.56 95.91 93.50 91.51 90.04 88.25

Body weight gain

Lactation day 1-4 | 3.23 3.47 3.81 3.24 6.82 6.76 6.32 6.66
day 4-7 |3.22 3.36 3.63 3.11 6.71 6.57 6.16 6.36
day 7-14| 19.59 18.63 18.26 17.52 19.23 17.85* |17.94* |17.02**
day 14-2(123.38 22.94 22.56 21.77 22.32 21.45 21.45 20.71
day 21-2840.35 40.95 41.40 39.29 34.87 35.03 34.10 34.31

* Significantly different from control group (p <@b)

** Significantly different from control group (p €.01

Necropsy and histopathology of FO parental animiiere were no treatment-related necropsy
findings for FO males and females surviving to sithed sacrifice. Necropsy of FO females from
the 2000 ppm dose group that were sacrificed dirntblimb paralysis indicated vertebral
fractures or spinal cord luxations for two of these females. Additional gross findings associated
with spinal cord injury included dilation / distémt of the urinary bladder and/or blood in the
bladder. Microscopic examination for all three Etales with hindlimb paralysis from the

2000 ppm group showed hemorrhage and/or necroire @lpinal cord. In addition, minimal spinal
cord hemorrhage was also observed microscopiaailgrie female from the 2000 ppm group that
survived to scheduled sacrifice without previousichl signs of injury. There were no other
treatment-related microscopic findings for FO arigiihat survived to scheduled sacrifice.

Organ weights, necropsy and histopathology of Féngal animals: In F1 males, relative liver
weight was increased at the 2000 ppm dose levéll lfemales, both absolute and relative liver
weights were increased for the 2000 ppm dose gfdamecropsy or microscopic findings
observed in F1 animals of either sex or any dogg lgere attributed to treatment with
metaldehyde.

Two F1 females from the 50 ppm group were sacudfidee to clinical signs or found dead during
the study.

Female (13920) showed no clinical signs but wasdadead. Histopathology for this animal
exhibited among other findings: meningitis, myslgind hemorrhage of the spinal cord. However,
these effects were in all probability a resultrdéction with septic emboli to various organs.

Female (13923) showed paresis and was sacrificedadsevere clinical signs on day 43. However,
histopathology of this animal exhibited lymphosaneobut no adverse histopathological findings of
the spinal cord.

Table 68: Reproductive toxicity study in CD ratsstdpathology findings

Dose group level (ppm)

Females

0 | 50 | 1000 | 2000
FO females
Necropsy
Paralysis - - - 3/28"
Spinal cord: consistency change, - - - 1/28"
shape/contour change, color change
Histopathology
Spinal cord: hemorrhage - - - 3V
Spinal cord: necrosis - - - 2V
F1 females
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Dose group level (ppm)
Females
0 50 1000 2000
Histopathology
Spinal cord: hemorrhage, meningitis, | - 1?
myelitis
Lymphosarcoma - 1% -

D found in the three females that were sacrificeel uclinical signs of paralysis (leg-hind-both)
2 died of infection with septic emboli to variougyans
3 the female was sacrificed due to clinical signparesis (leg-hind-left); autopsy revealed lymphosma

Table 69: Reproductive toxicity study in CD rdistopathology findings in female adults
sacrificed at week 19

Dose group level (ppm)

Females

0 | 50 | 1000 | 2000
FO females
Histopathology
Spinal cord: hemorrhage 1 1
Spinal cord: vacuolization 1 0
Spinal cord: neuronal vacuolization | 1 2
F1 females
Histopathology
Spinal cord: hemorrhage 1
Conclusion:

No effects on reproduction were observed in thish\gt The NOAEL for reproductive toxicity
therefore is larger than 2000 ppm (equivalent # 1g8)/kg bw/d in males and 160 mg/kg bw/d in
females).

Systemic parental toxicity was evident in the hilgise level (2000 ppm) when three females of the
FO generation developed paralysis (both hind lagd)were sacrificed moribund. Histopathology
showed hemorrhage and necrosis of the spinal Grd.F1 female of the low dose group (50 ppm)
showed signs of paresis of the left hind leg and saxrificed. Autopsy revealed lymphosarcoma
and hemorrhage, meningitis and myelitis. Thougbranection to treatment cannot be excluded,
this single case of paresis in the F1 females wasansidered relevant for setting the NOAEL as
no effects were observed at the two higher doseldeand the severity of the effect (paresis) was
lower than in FO females (paralysis). Body weighd &ody weight gain was affected only in F1
females. Statistically significant changes wereeobesd at 1000 ppm and above during
preebreeding, gestation and lactation. Absolutéaandlative liver weights were increased at the
high dose level in both sexes. Offspring toxicitgsddemonstrated at the high dose level as body
weight and body weight gain were decreased predamtety in F2 pups. In conclusion, the

NOAEL for parental systemic toxicity was 50 ppmye@lent to 3.2 mg/kg bw/d in males and 4.0
mg/kg bw/d in females) based on reduction of bodygit. For offspring toxicity, the NOAEL was
1000 ppm (equivalent to 65 mg/kg bw/d in males &hang/kg bw/d in females), again based on
reduction of body weight and body weight gain.

4.11.1.2 Human information

Not available.
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4.11.2 Developmental toxicity

4.11.2.1 Non-human information

Developmental toxicity studies according to GLP artdrnational guidelines were conducted in
rats and rabbits.

Reference: Developmental toxicity evaluation of matdehyde administered by
gavage to CD (Sprague Dawley) rats

Author(s), year: Neeper-Bradley T. and Chun J.0199
Report/Doc. number: Doc.No. 551-003, Lonza Repart MN45
Conducting laboratory: Bushy Run Research Centngylvania, USA

Guideline(s): US EPA Guideline 83-3 (1982), OECDd&line 414 (1981)
GLP: Yes

Deviations: No

Validity: Valid

Material and Methods:

Groups of 25 presumed pregnant rats (strain: CBpohgue Dawley origin; source: Charles River
Breeding Laboratories, Michigan, USA) received ruethyde (batch no 5448; purity 99.0 %;
suspended in corn oil) from day 6 to 15 of preggamcoral gavage at a constant dosing volume of
5 ml/kg bw. Dose levels were 0 (vehicle contro§, 25 and 150 mg/kg bw/d. These dose levels
were selected on the results of a preliminary s{uelyorted in summary form only) with dose

levels of 0, 50, 100, 150, 200 and 250 mg/kg bvivemgto groups of 6 pregnant rats. In this dose-
range finding study, maternal toxicity including radity was observed at dose level200 mg/kg
bw/d. At 150 mg/kg bw/d, treatment-related clinisejns and reductions in body weight and food
consumption were observed. There were no indicaiidrmevelopmental toxicity at any treatment
level in this preliminary study.

Observations for mortality and clinical signs werade at least daily. Body weights were recorded
ondays 0, 6,9, 12, 15, 18 and 21 of gestatiarg fmnsumption was measured at three-day
intervals throughout gestation. On gestation dayfé@hales were subjected to a post-mortem
macroscopic examination. The reproductive tractamdbminal and thoracic organs were
examined grossly. In addition, maternal liver atefine weights were determined. Further
investigations included the number of corpora ateary, implantation and resorption sites,
number and distribution of live and dead fetusesight and sex of each fetus and external
malformed fetuses. Half of the fetuses from eaitérlivere processed for the examination of
visceral (thoracic and abdominal) abnormalitieseSehfetuses were then decapitated and their
heads examined for abnormalities of craniofacraicttires. The remaining half of fetuses were
processed for skeletal staining and examined felesid malformations and variations. Dosing
suspensions were prepared three times during thesnaly and were analyzed for test substance
content prior to use.

Findings:

Maternal toxicity: Following 1 - 2 days of treatme6/25 dams at 150 mg/kg were found dead,
which was considered related to treatment (allrf@<ievere pregnant). In addition, at this dose level,
treatment-related clinical signs of toxicity ocadiia the surviving rats during treatment period and
included ataxia, tremor and rapid respiration. Ohthe six dams also showed paresis of both hind
legs. No clinical signs were seen in the other dpsaps. Maternal body weight was significantly
reduced at 150 mg/kg on gestation day 9. A stediltyi significant reduction in mean body weight
gain at 150 mg/kg was observed for the same pefitiche on gestation days 6-9 and 6-15. Also
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maternal food consumption was reduced in this gfoughe first three days of treatment (days 6-
9), but increased subsequent to treatment (day&l1%hich can be considered a compensatory
effect. No dams (at any dose level) aborted, dedvearly or were removed from the study. At
scheduled laparotomy, one dam each at 0, 25 anchyyi and three dams at 75 mg/kg were not
pregnant. All remaining pregnant dams had one aeriee fetuses at scheduled sacrifice (no
litters were fully resorbed). 18 litters were agble for examination at 150 mg/kg and 22-24 litters
were available for examination at each of the otlose groups.

At necropsy, the pathological findings in the 6 damhich died before termination included

perioral and perinasal wetness and encrustatidoyicohanges in the lungs, ulceration in the
glandular and nonglandular portions of the stombatdgd and colour changes of the urinary
bladder and distended intestines. Pathologicalrigslin females of the high dose group considered
to be related to treatment comprised hydronephersisdilated renal pelvis (3 dams) and
paravertebral hemorrhages in the thoracic (2 damd)umbar region (1 dam). There were no
significant treatment-related effects on utering Bwer weight at any dose level.

Table 70: Death, behaviour/CNS effects in dam$atrihig/kg bw

Dam No | Treatment| Gestation | Behavirour/ CNS Time of death Lesion (probably CNS
day day (gestation day) related)- gross

examination

24533 1 6 Twitch, ataxia Scheduled sacrifige -

24599 1 6 Ataxia, twitch, tremor 7 Paravertebrahberhage
thoracic area

24588 1 6 Tremor Scheduled sacrifice -

24591 2 7 Ataxia, hyperactive 8 -

24497 2 7 Ataxia 8 -

24466 1 6 Tremor, ataxia 7 -

24524 1 6 Twitch Scheduled sacrifice  Paravertdieaiorrhage
thoracic and lumbar areas

24472 2 7 - 7 -

24480 2 7 Ataxia, prostration, 8 -

paresis

Litter data/fetal parameters: There were no sigaift effects of treatment on any gestational
parameter. The number of corpora lutea, total imtpk#ons, pre- and postimplantation losses, sex
ratio, and mean fetal and placental weights gavedication of any response to treatment in any
dose group. Examination of the fetuses at necrepswed no treatment-related increases in
individual external, visceral or skeletal malformas. The only finding in fetuses showing
statistical significance was an increased inciderid@lobed centrum of the 12th thoracic vertebra -
considered a skeletal variation - at 25 mg/kg dpsep (39/158) when compared with controls
(24/157), but not in the 75 (23/145) and 150 mglige groups (25/150). The incidence of all other
variations (external, visceral or skeletal) weré significantly altered by the administration of
metaldehyde.

Significant findings of this study are given in @@ 1.

Table 71: Rat oral developmental toxicity (teratuggy) study; Summary of substantial study
findings (group mean values)

Parameter 0 mg/kg 25 mg/kg 75 mg/kg 150 mg/kg

No. on study 25 25 25 25

No. that died 0 0 0 6

No. examined at laparotomy 25 25 25 19

No. preghant at laparotomy 24 24 22 18
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Parameter 0 mg/kg 25 mg/kg 75 mg/kg 150 mg/kg
Maternal body weight gain (g)

day0-6 25.97 26.98 29.93 26.23

day 6 - 15 34.53 35.88 31.31 25.41**

day 15 - 21 88.27 86.49 88.67 93.82
Food consumption (g/animal/day|

day0-6 20.94 21.19 21.60 21.02

day 6 - 15 19.40 19.57 19.10 16.91**

day 15 - 21 25.52 25.65 27.40* 27.33*
Total implants 14.5 14.3 15.3 14.0
No. of live fetuses (% males) 13.7 (46.4 ¥d3.6 (48.7 %)| 13.8 (54.4 %) 13.3(46.4 %)
No. of early resorptions 0.9 0.7 15 0.7
No. of late resorptions 0 0 0 0.1
No. of dead fetuses 0 0 0 0
Fetal body weight per litter (g) 5.130 5.093 5.208 5.295
Total number of fetuses with 10 10 12 10
malformations

** (p <£0.01), * (p< 0.05); significantly different
Conclusion:

The maternal NOAEL in this study can consideredad@5 mg/kg bw/d based on mortality and
clinical signs, but also on slight reduction in gadeight gain and food consumption during the
treatment period at 150 mg/kg bw/d. Fetal survarad growth was not affected in any dose group.
In addition, there was no teratogenic effect obsgr¥herefore the fetal NOAEL can be set at 150
mg/kg bw/d.

Reference: Developmental toxicity dose range-findmstudy of metaldehyde
administered by gavage to New Zealand White rabbits
Author(s), year: Neeper-Bradley T., 1990a

Report/Doc. number: Doc.No. 551-001, Lonza RepartMN03
Conducting laboratory: Bushy Run Research Centngylvania, USA

Guideline(s): Dose range finding study accordiny®EPA Guideline 83-3 (1982) and
OECD Guideline 414 (1981)

GLP: Yes

Deviations: low animal number and fetal examinatiogstricted to external
malformations and variations

Validity: Valid

Material and Methods:

The objective of this study was to determine therapriate dose levels of metaldehyde for a
subsequent definitive developmental toxicity studiew Zealand White rabbits. Five mated
females per group (source: Hazelton-Dutchland Latiooles Inc., Denver, PA, USA) received
metaldehyde (batch no. 5448, purity 99.0 %, suspeiacorn oil) from gestation days 6 to 18 by
oral gavage at a dosing volume of 2 ml/kg. The degels were O (vehicle control), 50, 100, 200,
350 and 500 mg/kg bw/d. Dosing suspensions wegaped twice times during the main study and
were analyzed for test substance content prioséo u

Observations for mortality and clinical signs warade twice daily during the treatment period and
daily throughout the rest of the study. Body wesghere recorded on days 0, 6, 13, 19, 24 and 29
of gestation. All surviving females were sacrificau gestation day 29 and subjected to a
macroscopic examination. The reproductive tractaabminal and thoracic organs were
examined grossly. Maternal liver and uterine wesghere determined. Further investigations
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included the number of corpora lutea, implantadiad resorption sites, number and distribution of
live and dead fetuses, fetal body weight per ligtgternal malformations and variations.

Findings:

Maternal toxicity: Following 1 - 2 days of treatmed/5 does at 500 mg/kg and 2/5 does at 350 and
200 mg/kg were found dead. 1/5 females receivir@yrhif/kg died on gestation day 12. All of those
females were pregnant. The remaining females 02@@ 350 and 500 mg/kg dose groups were
sacrificed on gestation day 8 due to the sevefitfinical signs. All euthanized females were
pregnant with the exception of one at 200 mg/kgar@tteristic clinical signs of these dose groups
were ataxia, whole body twitching, tremors anddapspiration. Rapid respiration was observed
during treatment of does receiving 100 mg/kg. Ooe af the 50 mg/kg group developed
abdominal breathing and rapid respiration on gestatay 16 and aborted on gestation day 26. Of
the 13 does surviving to the scheduled sacrifiad&s (one each at 0 and 100 mg/kg) were
nonpregnant. Four litters were evaluated at O &h@§/kg and three litters were evaluated at

100 mg/kg.

There were no statistically significant effectsmaternal body weight and body weight gain.
However, food consumption was reduced from gestatays 6-7 in females receiving 100, 200 and
350 mg/kg. At necropsy, some of the does at 100, 280 and 500 mg/kg which died prior to
scheduled sacrifice exhibited broken vertebraegastirointestinal tract lesions, including color
changes and ulcerations of the glandular stomagdidstended intestines with no evidence of
technical dosing error. In addition, color changethe liver and ulcerations and color changes in
the nonglandular portion of the stomach were oleskat doses 100 mg/kg and above. Does
surviving to scheduled sacrifice on gestation dawli2l not exhibit any treatment-related gross
lesion. Maternal organ weights at scheduled saerdhowed no statistically significant differences
among groups. There were no apparent differencesrrected body weight or corrected
gestational body weight change (corrected for graterine weight). Relative liver weight was non
statistically significant increased at 100 mg/kg.

Table 72: Death, behaviour/CNS effects in dams

Dam No | Dose Treatment | Gestation | Behavirour/ CNS Time of death Lesion (probably CNS

group day day (gestation day) related)- gross
(mg/kg examination
bw)
9896 100 3 9 Hypoactive 11 -
9888 100 1/9-10 6/ 15-16 Tremor (6), head tilScheduled -
(15-16) sacrifice
9891 200 2 7 tremor 8 (euthanized, | -
sponsor
requested)
9892 200 2 7 Ataxia, twitch, 8 Vertebral column
paresis, tremor broken lower lumbar
region
9902 200 1 6 Tremor, ataxia 7 -
9889 350 2 7 Tremor, tonic 7 Vertebral column
convulsions, broken

prostration, apparen
broken back

9909 350 1 6 Tremor, ataxia, 7 -

9918 500 1 6 Tremor, twitch 7 Vertebral column
broken near first lumba
vertebra

9913 500 1 6 Ataxia, tremor, 7 Vertebral column

twitch broken near first lumbal
vertebra
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9887 500 1 6 Ataxia 7 -
9900 500 1/2 6/7 Tremor (6), ataxia | 7 (euthanized, -
@) sponsor
requested)
9890 500 1 6 Twitch, ataxia 7 -

Litter data/fetal parameters: Gestational pararedterdoes at scheduled sacrifice were
approximately equivalent across all groups from @Q@0 mg/kg, with no statistically significant
changes in the number of corpora lutea, live fetusarly or late resorptions, dead fetuses,
implantations, percent live fetuses per litter &x gatio. While there were greater numbers of live
fetuses at 50 and 100 mg/kg, due to the larger euwittotal implants, the number of non-viable
implants was also increased. The apparent inciaabe number of dead fetuses was most
probably due to the greater number of total im@aRetal body weights per litter were equivalent
across groups. There were no external malformationsriations observed in any fetus of this
study.

Significant findings of this study are given in &a@3.

Table 73: Rabbit oral developmental dose findinglgt Summary of substantial study
findings (group mean values)

Parameter 0 50 100 200 350 500
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
No. on study 5 5 5 5 5 5
No. found dead - - 1 % 2 42
Abortions - 1 - - - -
No. examined at laparotomy 5 4 4 - - -
No. pregnant at laparotomy 4 4 3 - - -
Total implants 5.3 10.8 9.0 - - -
No. of live fetuses 5.0 9.5 7.7 - - -
No. of early resorptions 0 0.5 0.7
No. of late resorptions 0 0 0 - - -
No. of dead fetuses 0.2 0.7 0.7
Fetal body weight per litter (g) 45.00 |40.18 40.21 - - -
(n=4) (n=4) (n=3)

% the remaining females were sacrificed on gestating
** (p £0.01), * (p< 0.05); significantly different

Conclusion:

In this dose range finding study in NZW rabbits;ese maternal toxicity was observed at the high
dose levels of 100 mg/kg and above. Clinical sid@sataxia, whole body twitching, tremors and
rapid respiration were observed, leading to premeadeath of 1/5, 2/5, 2/5 and 4/5 females of the
100, 200, 350 and 500 mg/kg dose group. At necrdpeken vertebrae and gastrointestinal tract
lesions were found in some of these animals. Thai@ng females receiving 200, 350 or

500 mg/kg were euthanized due to clinical signg@station day 8. Treatment rapid respiration was
also observed in one doe of the 50 mg/kg dose greliich aborted on gestation day 26.

There were no indications of fetal toxicity in tisigidy. Also, no external malformations or
variations were observed. No examination for viscanomalies or detailed skeletal examination
were performed.

Based on the effects indicative for maternal tdyiat 100 mg/kg bw/day (mortality and clinical
signs) and the slight effect observed at 50 mgakglominal breathing and rapid respiration in one
dam), the doses for the main study were select@l H3, 40 and 80 mg/kg bw/d. No NOAELSs are
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set for this dose finding study. Due to low animamber and missing detailed fetal investigations
this study is of supplementary information only.

Reference: Developmental toxicity evaluation of matdehyde administered by
gavage to New Zealand White rabbits
Author(s), year: Neeper-Bradley T., 1990b

Report/Doc. number: Doc.No. 551-002, Lonza Repart MN604
Conducting laboratory: Bushy Run Research Centngylvania, USA

Guideline(s): US EPA Guideline 83-3 (1982), OECDdg&line 414 (1981)
GLP: Yes

Deviations: No

Validity: Valid

Material and Methods:

16 mated females per group (source: Hazelton-DamchLaboratories Inc., Denver, PA, USA)
received metaldehyde (batch no. 5448, purity 99.8@pended in corn oil) from gestation days 6
to 18 by oral gavage at a dosing volume of 2 mllikge dose levels of O (vehicle control), 10, 40
and 80 mg/kg bw/d were selected on the basis oka finding study (Neeper-Bradley T., 1990a),
when maternal mortality was observed at a dosé \E)O mg/kg. Dosing suspensions were
prepared three times during the study and wereyaedlfor test substance content prior to use.

All females were thoroughly examined daily for atal signs of toxicity (twice daily during dosing
period). In addition, the animals were examinecténdaily for mortality and morbidity. All

females on study were weighed on gestation day 13,619, 24 and 29. Food consumption was
recorded daily. All surviving females were saceficon gestation day 29 and subjected to a
macroscopic examination. The reproductive tractaabminal and thoracic organs were
examined grossly. Maternal liver and uterine wesghere determined. Further investigations
included the number of corpora lutea, implantatiad resorption sites, number and distribution of
live and dead fetuses and fetal body weight ptarlifAll fetuses were examined for external
malformations and variations, visceral anomalies skeletal malformations and variations. Half of
the fetuses were also examined for soft tissuaafasial structures.

Findings:

Maternal toxicity: Pregancy rate was approximaggyivalent across all groups ranging from 75 —
100 %. One doe receiving 40 mg/kg was found deagestation day 17, however, no reason for
this death is explained in the study report. Nesyagf this female showed color changes of liver
and spleen and blood in the urinary bladder, whiggopathology revealed no abnormalities. There
were no clearly treatment-related clinical signsoxicity observed in any of the treatment groups,
though one female of the 80 mg/kg dose group deeeloapid respiration during the treatment
period. There were no statistically significanfeliéences among groups for maternal body weight,
body weight gain or food consumption. Necropsyifigd in does surviving to the scheduled
sacrifice were not considered to be treatmentadlathere were no apparent differences among
groups in gravid uterine weight, corrected bodyghebr body weight change. While not
statistically significant, there appeared to beeddspendent increases in liver weight and relative
liver weight. However, at the 80 mg/kg dose, liwaights were only increased by 6 %. Gestational
parameters showed no statistically significant gearin the number of corpora lutea, live fetuses,
early or late resorptions, dead fetuses or sea.rati

Fetal examination: No statistical changes in fetaly weights per litter were observed. There were
no treatment-related increases in the incideneéedi¥idual fetal malformations by category
(external, visceral, skeletal) or of total malfotioas observed at any dose level in this studyr&he
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were also no treatment-related increases in thdance of individual fetal variations, by category
or total, observed.

Significant findings of this study are given in@ai@4.

Table 74: Rabbit oral developmental toxicity (teganicity) study; Summary of substantial
study findings (group mean values)

Parameter 0 mg/kg 10 mg/kg 40 mg/kg 80 mg/kg
No. on study 16 16 16 16
No. that died 0 0 1 0
No. examined at laparotomy 16 16 15 16
No. pregnant at laparotomy 12 13 13 16
Maternal body weight gain (g)

day0-6 123 113 124 132

day 6 - 19 14 -103 -164 -1

day 19 - 29 279 312 340 326
Food consumption (g/animal/day|

day0-6 189 169 181 184

day 6 - 19 92 81 70 79

day 19 - 29 155 147 152 182
Liver weight
-absolute 95 95 98 100
-relative to body weight 2.73 2.75 2.81 2.87
Total implants 10.8 9.8 9.4 10.4
No. of live fetuses 9.3 8.0 8.2 8.7
No. of early resorptions 0.2 1.2 0.3 0.7
No. of late resorptions 0.2 0.1 0.2 0.1
No. of dead fetuses 1.1 0.6 0.7 0.7
Fetal body weight per litter (g) 40.22 41.09 39.25 40.64
Total % fetuses with 2.7 1.9 0.9 4.3
malformations (external, soft
tissue, skeletal)
Total % fetuses with variations |99.1 99.0 100 99.3
(external, soft tissue, skeletal)

** (p £0.01), * (p< 0.05); significantly different
Conclusion:

In this study, no maternal toxicity was observethatdose levels employed (0, 10, 40 and

80 mg/kg bw/d). The lack of maternal toxicity aadé at the high dose level is in contrast to the
dose range finding study, when clear toxicity résglin the death of 1/5 females was observed at
the dose level of 100 mg/kg. Rapid respirationharacteristic sign of toxicity in the dose range
finding study, was noted in one female at 80 mgpkihe actual study, which suggests that the dose
of 80 mg/kg was just below the level of clear ma&ttoxicity in the population of rabbits in the
actual study. Obviously, metaldehyde has a vempstiose — effect relationship regarding acute
toxic effects including mortality, that is why tBaudy is acceptable for evaluation of the teratagen
potential of this test substance even when no maltéoxicity was observed. In conclusion, the
maternal NOAEL of this study was set at 80 mg/kgdowretal survival and growth were not
affected in any dose group. In addition, there m@s$eratogenic effect observed. Therefore the fetal
NOAEL is greater than 80 mg/kg bw/d.

4.11.2.2 Human information

Not available.
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4.11.3 Other relevant information

Not available.

4.11.4 Summary and discussion of reproductive toxicity

Two two-generation studies were submitted. The netely Chun J. and Neeper-Bradley T.,
1993 was conducted according to international guigsiand GLP and is considered valid. The
older study Yerschuuren H. et al., 19YWas not conducted according to guidelines or Gh® is
presented in the form of a publication. It showgesal limitations like short reporting, missing
individual numbers on several study parameterdiamted statistical evaluations which do not
allow to set sound and scientifically based NOABtgthermore, this study was conducted with a
test material from a different supplier and obvigust from the notifier. Therefore, the results
from this study are of limited validity.

In the newer two generation study conducted in &, mo effects on reproductive performance
were noted throughout the study. The NOAEL for oglpictive toxicity therefore is higher than the
highest dose tested: > 2000 ppm (equivalent tomi@4g bw/d in males and 160 mg/kg bw/d in
females). Systemic parental toxicity was evidernhathigh dose level (2000 ppm) when three
females of the FO generation developed paralysith(bind legs) and were sacrificed moribund.
Histopathology showed hemorrhage and necrosiseo$pmal cord. Such findings were also
observed in the older two generation study, whé&®% of the females of the 5000 ppm dose
group and up to three females of the 1000 ppm domg developed posterior paralysis with
transverse lesions of the spinal cord. None ohthées was affected in any generation in both
studies. The finding of hind limb paralysis wascaldserved in repeated dose toxicity studies at
high dose levels, however, the increased body weigthe pregnant females may have promoted
this effect. Further signs of systemic toxicity weeduced body weight in F1 females receiving
1000 or 2000 ppm and increased liver weight in setkes receiving 2000 ppm. Offspring toxicity
was evident at 2000 ppm and resulted in decreasdylweight and body weight gain. In
conclusion, the NOAEL for parental systemic toxisitas 50 ppm (equivalent to 3.2 mg/kg bw/d in
males and 4.0 mg/kg bw/d in females) based on textuof body weight. For offspring toxicity,
the NOAEL was 1000 ppm (equivalent to 65 mg/kg bin/chales and 81 mg/kg bw/d in females),
again based on reduction of body weight and bodghtgain.

In the_rat study, severe maternal toxicity was ol at the highest dose level of 150 mg/kg,
including ataxia, tremor, rapid respiration, pasesfi hind legs, and finally mortality. In these
animals, necropsy revealed hydronephrosis, dileedl pelvis and paravertebral hemorrhages.
Also body weight and body weight gain as well asdfeonsumption were slightly reduced in the
dams of the high dose group. No effects regardiatemal toxicity were observed at the low and
mid dose of 25 and 75 mg/kg. No effects on gestatiparameters or on fetal toxicity were
observed at any dose. Also, no evidence of teratoig was observed in this study. In conclusion,
the NOAEL for maternal toxicity in rats was 75 mgiw/d and the NOAEL for fetal toxicity and
teratogenicity was greater than 150 mg/kg bw/d.

The teratogenicity of metaldehyde_in rabbits wagatigated in one dose finding study and in the
main study. In the dose finding study, severe maldoxicity was observed at dose levels of

100 mg/kg and above, leading to ataxia, tremorglevhody twitching, rapid respiration and finally
to death following 1-2 days of treatment. The ranmg females of the high dose groups (200, 350
and 500 mg/kg) were sacrificed on gestation dayetd the severity of clinical signs. At necropsy,
some of the high dose females showed broken vedednd gastrointestinal lesions, including color
changes and ulcerations of the glandular stomagldstended intestines. All animals surviving to
the scheduled sacrifice did not exhibit any treattwelated gross lesion. One female of the

50 mg/kg dose group of the dose finding study dmed rapid respiration during dosing period,
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which was regarded to be related to treatment.eltvais no effect on body weight of the dams and
the fetuses. Limited fetal examinations showed>xteraal malformations or variations. Based on
the findings of this study, dose levels of 10, A@ 80 mg/kg bw/d were set for the main study.
However, in the main study no maternal toxicityurced. Rapid respiration, a characteristic sign of
toxicity in the dose range finding study, was natedne female at 80 mg/kg in the main study,
which suggests that the dose of 80 mg/kg was istbthe level of clear maternal toxicity in the
population of rabbits in the main study. Obvioushgtaldehyde has a very steep dose-effect-
relationship regarding acute toxic effects inclggdmortality. Therefore the study is acceptable for
evaluation of the teratogenic potential of thig segostance even if no maternal toxicity was
observed. No effects on gestational parametei, $atvival and growth were observed. There was
no evidence of teratogenicity. In conclusion, thetemal and fetal NOAEL for developmental
toxicity in rabbits was 80 mg/kg bw/d.

4.11.5 Comparison with criteria

In a valid two generation study conducted in C3,rab effects on reproductive performance were
noted throughout the study. Systemic parental ityxieas evident at the high dose level

(2000 ppm) when three females of the FO generalgweloped paralysis (both hind legs) due to
transverse lesions of the spinal cord. Furtherssagfrsystemic toxicity were reduced body weight in
F1 females in the mid and high dose group (recgi®i®00 or 2000 ppm, respectively) and
increased liver weight in both sexes in the higeedgroup. Offspring toxicity was evident only in
the high dose group and resulted in decreasedWwedjht and body weight gain. In conclusion, the
NOAEL for reproductive toxicity is > 134 mg/kg bw/the NOAEL for parental systemic toxicity

is 3.2 mg/kg bw/d (based on reduction of body whighd the NOAEL for offspring toxicity is 65
mg/kg bw/d (based on reduction of body weight aodybwneight gain).

In the 26 and 52 week dog toxicity studies diffas@phy of the testes and/or degeneration of the
germinative epithelium were observed from 60 mdigd onwards. However as fertility was not
affected in the two generation study this effecté wat considered relevant for reproductive
toxicity.

In the rat developmental toxicity study severe mratktoxicity was observed at the highest dose
level of 150 mg/kg, including mortality, clinicalghs and reduced body weight and body weight
gain. No effects regarding maternal toxicity webserved at the low and mid dose. No effects on
gestational parameters or on fetal toxicity wersesbed at any dose. In conclusion, the NOAEL for
maternal toxicity in rats was 75 mg/kg bw/d and N@AEL for fetal toxicity and teratogenicity

was greater than 150 mg/kg bw/d. In the main dearekntal toxicity study in rabbits no maternal
toxicity as well as no effects on gestational pagars and development were observed up to the
highest dose tested of 80 mg/kg bw/d.

Taken together, no specific effects on fertilitglaro developmental toxicity was observed
following metaldehyde administration to test anisn®o classification is proposed.

4.11.6 Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed
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412 Other effects

4.12.1 Non-human information

4.12.1.1 Neurotoxicity

Table 75:

Summary table of relevant neurotoxisttydies

Method

Results

Remarks

Reference

Acute neurotoxicity study in
rats

0, 75, 150 and 250 mg/kg bw by gavage

NOAEL = 75 mg/kg bw

Effects at LOAEL: transient clinical sign|
and findings in neurological screening

D -

[2)

Haferkorn, J.; 2009

Acute neurotoxicity study in
rats

0, 75, 150 and 250 mg/kg bw by gavagg
NOAEL = 75 ma/kg bw

Effects at LOAEL: findings in
neurological screening

\174
1

Herberth, M.T.,
2011

90-day repeated dose oral
neurotoxicity study in rats

0, 100, 500 and 2500 ppm/diet
(equivalent to 0, 8, 39 and 185 mg/kg
bw/d)

Jones, L., Finn, J.,
Mullee, D.; 2003

90-day dietary combined
toxicity and neurotoxicity
study in Sprague-Dawley rat

0, 250, 750 and 2500 ppm/diet

(equivalent to 0, 13.22, 39.3 and 132.62
smg/kg bw/day in male and 0, 15.23, 46

and 149.79 mg/kg bw/day in female)

Gauvin, G.V., 2010

Relevant aspects of
neurological effects
associated with exposure to

Neurofunctional effects of metaldehyde
are consequences of acute toxicity; no
classical neurotoxin

Position paper

Metaldehyde

Harder, V., Roth,
T., Hofer, M.; 2010

Reference:

metaldehyde

Author(s), year:
Report/Doc. number:

Haferkorn J., 2009

Acute neurotoxicity study in rats by orbadministration of

LPT Laboratory of Pharmacolagg Toxicology, Hamburg, Germany;
LPT Report No. 23443, Doc. No.: 541-002

Guideline(s): EC method B.43; OECD Guideline 428R3'S 870.6200
GLP: Yes
Deviations: No
Validity: Yes

Material and methods:

Test material

META Metaldehyde techn.

Lot/Batch 38337

Purity 99.6%

Vehicle Corn ail

Species Rat, males and females

Strain CD, Crl:CD(SD)

Age Males: 44-47 days, Females: 50-53 days
Weight at dosing Males: 178-228 g; Females: 159¢198

Source Charles River Laboratories, Sulzfeld, Gegman

Number of animals

40 males, 40 females (10 anisetsggroup)
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Metaldehyde was administered orally by gavageragesadministration. Three dose levels and one
control group were tested. Dose level groups ofi20male and 10 female) animals each were used
for functional testing and detailed clinical obssrons. 10 (5 male and 5 female) animals from each
dose level group were selected for perfusion unaitd neurohistopathology. In case animals
showed neurotoxic effects those animals were iraud the subgroup selected for perfusion in

situ and neurohistopathology. At the start of tkeeziment the animals were weighted and
assigned to the groups by randomization. The agimale kept singly in Makrolon cages.

Table 76: Acute neurotoxicity study: Study design

Group N(Ir?]tg/lsg%wepdgie Number and sex of animals
1 0 10m
Control 10f
2 75 10m
(low dose) 10 f
3 150 10m
(intermediate dose) 10 f
4 250 10m
(high dose) 10 f

Test item stability, its concentration and homoggna the vehicle was shown to be adequate in a
separate study (Fligge, 2009, Doc. No. 411-002).

Observations:

General health condition: All animals were checletbast once daily at the same time for clinical
signs. Daily cage-side observations included skin&yes, mucous membranes, respiratory and
circulatory systems, somatomor activity and behavpatterns.

Mortality/Morbidity: All animals were checked atdst twice daily for signs of morbidity or
mortality. Premortal symptoms were recorded inijeta soon as possible after exitus, a post
mortem examination was performed.

Body weight: The weight of each rat was recordedheday of treatment and weekly thereafter
throughout the experimental period.

Food and water consumption: The quantity of fodddg individual animals was recorded on a
weekly basis. Drinking water consumption was maeiticdaily by visual appraisal throughout the
study.

Detailed clinical observations were made beforeaministration, 2 and 8 hours after
administration and during the 14 day recovery meabdays 7 and 14 after dosing. These
observations were made outside the home cagetandasd arena and at the same time. Signs
noted included changes in skin, fur, eyes, mucoemsbnanes, occurrence of secretions and
excretions and autonomic activity (e.g. lacrimatipifo-erection, pupil size, unusual respiratory
pattern). Changes in gait, posture and responisartdling as well as the presence of clonic or tonic
movements, stereotypies (e.g. excessive groomapgtitive circling) or bizarre behaviour (e.g.
self-mutilation, walking backwards) would have beecorded using the scoring systems that
include criteria or scoring scales for each measarg in the observations.

Functional tests:

The functional tests were performed before dosang, and 8 hours after administration and 7 and
14 days after dosing in all animals.

Righting reflex
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The animal was grasped by its tail and flippechm air (approx. 60 cm) above the cart surface so
that it turned head over heels. The normal animalikl land squarely on its feet in which case the
score sheet space was given as '0'". If it landetb@ide, 1 point was scored; if it landed on its
back, 2 points were scored. This test was repdatedmes and the total scores were recorded.

Body temperature

An electronic probe thermometer (with a blunt piolvas used to take a rectal temperature, being
allowed to equilibrate for 30 seconds before tlaelieg was recorded.

Salivation

Discharge of clear fluid from mouth, most frequgrsiten as beads of moisture on lips in rats.
Normal state was to see none, in which case the steet space was given as '0". If present, a plus
sign was recorded.

Startle response

With the animal on the cart, the metal cage wagktwith the blunt probe. The normal animal
should exhibit a marked but short-lasting respomsehich case the space on the scoring sheet was
given as '0". If present, a plus sign was entered.

Respiration

While at rest on the cart, the animal's respiratigeie was observed and evaluated in terms of a
scale from 1 (reduced) to 5 (increased), with 3ipeiormal.

Mouth breathing

Rats are normally obligatory nose-breathers. Eaaina was observed, whether it was breathing
through its mouth or not. In the normal case awd® given. If present, a plus sign was recorded.

Urination

When an animal was removed from its cage, the paedtth the animal's cage was examined while
returning the animal to its cage. The signs ofation were evaluated on a scale of 0 (lacking) to 5
(polyurea).

Convulsions

If clonic or tonic convulsions were observed towgthey were graded on intensity (from 1, minor,
to 5, marked) and the type and intensity were xbrin the normal case a ‘0" was given.

Pilo-erection

The fur of the animal's back was observed, whathveas raised or elevated. In the normal case (no
pilo-erection) a '0' was given. If pilo-erectionsyaresent, a plus sign was entered.

Diarrhea

In examining the pan beneath an animal's cagegstiwoted if there were any signs of loose or
liquid stools. Normal state was for there to bean@’), in case of diarrhea the intensity was
recorded on a scale of 1 (slight) to 5 (much ineeel.

Pupil size

The pupils were determined if they were constriciedilated and were graded on a scale of 1
(constricted) to 5 (dilated), with 3 being normal.
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Pupil response

The beam of light from the pen light was playedasrthe eyes of the animal and the changes in
pupil size were noted. In the normal animal, thpilpig constricted when the beam is on it and then
dilate back to normal when the light is removed£'formal). It was noted if there was no response
(in which case a minus sign was recorded in thekoépace).

Lacrimation

The animal was observed for the secretion and digehof tears. In rats the tears contain a reddish
pigment. No discharge is normal and in this caeebthx was given as '0'. If the discharge was
present, a plus sign was entered.

Impaired gait

The occurrence of abnormal gait was evaluated.mMd& frequent impairments were waddling
(W), hunched gait (H), or ataxia (A, the inabildf/all the muscles to act in unison). The extent of
any impairment was recorded on a scale of 1 (3ligh (marked). The normal reaction was given
as'0'.

Stereotypy

Each animal was evaluated for stereotypic behayisalated motor acts or partial sequences of
more complex behavioural patterns, occurring owonitext and with an abnormal high frequency).
These were graded on a scale of 0 (= normal) te&ch signs were present.

Toe pinch

The blunt probe was used to bring pressure todeane of the digits of the hindlimb. This should
evoke a response from the normal animal, gradesiswale from 1 (absent) to 5 (exaggerated); 3 =
normal.

Tail pinch

The procedure detailed above was utilised withatienal's tail instead of its hindlimb and was
graded on the same scale with 1 (absent) to 5 ¢exated); 3 = normal.

Wire maneuver

The animal was placed on the metal rod suspendadigddo the cart approx. 60 cm above it. Its
ability to move along the rod was evaluated. If aned, a score of 1 (slightly impaired) to 5
(unable to stay on wire) was recorded. The noresattion was given as '0'.

Hind leg splay

Using an ink pad, the hind paws were marked wikh The rat was then held 30 cm above a sheet
of blotting paper on the cart. The animal was dezpand the distance between the prints of the two
hind paws was measured.

Positional passivity

When placed in an awkward position (such as oretlge of the top of the wire bottomed cage) on
the cart surface, it was examined whether the dnimraediately moved into a more normal
position ('0"). If not, a score was recorded onaesof 1 (slightly impaired) to 5 (cataleptic).

Tremors
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Periods of continued fine movements, usually stgrin the limbs (and perhaps limited to them).
The normal case is to have none, in which casense®recorded. If present, they were graded on a
scale of 1 (slight and infrequent) to 5 (continuangl marked).

Positive geotropism

The animal was placed on the inclined (at an aofysoprox. 30°) top surface of the wire cage with
its head facing downward. It should turn 180° aackf'uphill’, in which case a '0" was given. Isthi
did not occur, a negative sign was recorded.

Limb rotation

One of the animal's hindlimbs was taken and mokealigh its normal plane of rotation. In the
normal state, it should rotate readily but thereusth be some resistance. The variations from
normal were from no resistance (1) to markedlyaased resistance or rigidity (5), with 3 being
normal.

Auditory function

Each animal was placed into a container and obddorePreyer's reflex (twitching of the pinna) in
response to a high frequency sound stimulus. Tihreikts was repeated, if necessary, up to 3 times.
A normal reaction was given as '+' in the blankacking reaction was indicated by ‘0.

Grip strength

Prior to testing, the gauge (Chatillon, Model DPRO kg) was calibrated with a set of known
weights and the apparatus adjusted for the sigeecdinimal (about 1 cm clearance on both sides of
the animal). After the strain gauge was zeroedsadh the record mode, the animal was placed
into the trough with the forepaws inside the trialag grasping ring. Using one hand, the animal
was grasped about 2.5 cm of the way up toward dise bf the tail and steadily pulled (approx. 2.5
cm/sec) away from the ring until the grip was bmKehe animal continued to be pulled along the
trough until the hindlimbs grasped the T-bar. Tied tvas completed when grip of the hindlimbs
was broken. Three successive readings were takexabébh animal with an intertrial interval long
enough to record the data and zero both metethéanext trial.

Locomotor activity

The rats were individually placed into a motilitysgem with microprocessor control and automatic
statistical evaluation. Each unit had 2 individyatjustable channels so that slight static
movements and active moving could be differentiaiied separately scored (TSE Systems, Bad
Homburg). The motility meter created a magnetitdfiemovement of the animals interfered with
the magnetic field. Two separate magnetic fieltteradd two sensitivity levels to be chosen to
distinguish between two types of movements:

-High sensitivity: Stereotype, static movementtfstmovements) (e.g. grooming, a stationary
movement of the animal without leaving its own piosi)

-Low sensitivity: Active locomotion (active moving)

Necropsy and histopathology:

The nervous system from 5 animals/sex/group waslfir situ according to standard perfusion
procedure for neurohistopathological examinatidme Tollowing organs or parts of organs of all
animals were fixed in 7% buffered formalin excdy eyes which were preserved in Davidson’s
solution for optimum fixation: center of cerebrumc{. hippocampus, midbrain, cerebellum, pons,
medulla oblongata), cauda equina, dorsal root gamdprsal and ventral root fibres, eye with optic
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nerve and retina (2), forebrain, muscle, skeletf, sciatic nerve (proximal), spinal cord (cealic
and lumbal swellings), tibial nerve (proximal, kihe@ad tibial nerve (calf muscle branches).

The afore-listed organs of 5 animals/sex of grdupad 4 were examined neurohistologically after
preparation of sufficient paraffin sections withehzatoxylin-eosin staining. The spinal cord and
peripheral nerve sections included both crossamisirerse and longitudinal sections. Attention was
paid to the vasculature of the nervous systemdtiitian, to identify the dorsal root ganglia that

were not present in the original slide, several H&&ined step sections seperated by approximately
100um of the cervical and/or lumbar spinal cord (trarse and longitudinal section) were

prepared in a number of animals (nos. 1, 2, 3, 61712, 16, 17, 18, 61, 62, 63, 69, 70, 73, 85, 7
and 80) and also examined microscopically. Theueegy and severity of each lesion were
recorded.

Findings:

Mortality: 5 of 10 female rats treated with 250 kggdied prematurely within 24 hours after the
administration.

Clinical signs: None of the male and female ragatid with 75 mg/kg revealed any changes of
behaviour or external appearance. Oral treatmeaht 160 mg/kg caused slight tremor in females.
The high dose of 250 mg/kg caused death (5/10)cestimotility, ataxia, tremor, reduced muscle
tone, tonic convulsions, piloerection and diarrhreall females on test day 1. All high dosed males
revealed tremor and diarrhea on test day 1. Alliaktses and clinical symptoms started 1 to 6
hours after administration and were limited to dlag of administration.

Food and drinking water consumption: Food consumsnpivas slightly decreased in the 5 surviving
females of the high dose group during the experiaigrhase. Drinking water consumption was not
changed.

Body weights and body weight gain: There was nattnent-related effect observed at any dose
level 8 and 14 days after administration.

Table 77: Mortality, clinical signs, body weightdafood consumption
Symptoms/ Control 75 mg/kg bw 150 mg/kg bw 250 mg/kg bw
Criteria m f m f m f m f
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Clinical signs
Reduced motility none none none none none none nong + to ++
3 to 6h
(10)
Ataxia none none none none none none none| +
6h
(10)
Tremor none none none none none | + + + 10 ++
6h 3 to 6h 3 to 6h
(10) (10) (10)
Reduced muscle | none none none none none none none | ++
tone 6h
(10)
Tonic convulsions | none none none none none none e non| +
6h
(10)
Pilo-erection none none none none none none none +
3 to 6h
(8)
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Symptoms/ Control 75 mg/kg bw 150 mg/kg bw 250 mg/kg bw
Criteria m f m f m f m f
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Diarrhea none none none none none none | + +
1to 3h 1to 3h
(10) (10)
Mortality
Within 6h 0 0 0 0 0 0 0 0
Within 24h 0 0 0 0 0 0 0 5
Within 7d 0 0 0 0 0 0 0 5
Within 14d 0 0 0 0 0 0 0 5
Mean body weight [g] / (Mean body weight gain [%])
Before admin. 196.2 173.7 204.5 177.7 203.3 180.20 93.71 170.7
Test day 8 265.7 203.2 279.8 208.3 277.5 213.9 262.9 198.6
(+35.5) (+17.1) | (+37.2) | (+17.3) | (+36.9) | (+18.8) | (35.9) (+15.1)
Test day 15 309.3 219.6 314.3 214.8 310.7 224.6 306.3 207.8
(+57.9) (+26.5) (+54.2) (+20.9) (+53.3) (+24.7) (+58.3) (+20.4)
Food consumption [g/week/rat]
Testweek 1 173.6 134.3 189.5 135.9 184.7 139.6 8172.| 110.0
Testweek 2 149.5 118.5 170.0 139.5 159.3 131.7 5153.| 104.4

h: hoursp.a; d: daysp.a.; +: slight/observed; ++: moderate

Neurological screening: No treatment-related effeatre observed after administration of 75
mg/kg. Oral treatment with 150 and 250 mg/kg caugehges in the appearance, behaviour and
reactivity of male and female rats 2 and 8 houtar@dministration. No changes were observed in
control animals except for the extreme low valuwes‘fiind-leg splay” 8 hours and 7 days after
treatment compared to the other observation tinnggo

Pilo-erection, diarrhea and impaired ability foregvmaneuver were noted in all male rats treated
orally with 150 mg/kg. The female rats revealedgsame symptoms and, in addition, impaired gait,
tremor and decreased resistance during limb rotaiibese findings were observed 8 hours after
treatment and subsided 7 days after administration.

The high dose of 250 mg/kg metaldehyde revealdgtidusigns of toxicity in form of tremor in the
male rats and decreased hindleg splay in the feratde hours after administration. Furthermore,
significantly increased body temperature was oleskemr both sexes and a reduced righting reflex,
convulsions, impaired gait, a reduced toe/tail piresponse and a decreased resistance during limb
rotation were noted in the female rats 8 hours aftieninistration. A significantly increased hindleg
splay was noted for the females 8 hours after adtntion but as the values of the controls were
extremely low compared to other scoring time points considered to be spontaneous.

All clinical changes had sibsided on test day 2 @ahdeurological changes on the next examination
time point for neurological screening on test day 7

The study authors considered all symptoms obseesakcially in the 250 mg/kg dose group with a
mortality rate of 50 % in females, to be relatedhte overall toxicity of metaldehyde at lethal or
close-to-lethal doses and not signs of neurologapactity.

Table 78: Grip strength and locomotor activity
Symptoms/ Control 75 mg/kg bw 150 mg/kg bw 250 mg/kg bw
: : m f m f m f m f
Time point
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)

Grip strength forelimb [g]

pre-dose | 3060 | 2976 | 3201 | 297.0| 3284| 2789 322.7300.8
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Symptoms/ Control 75 mg/kg bw 150 mg/kg bw 250 mg/kg bw
Time point m f m f m f m f
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
2 hoursp.a. 303.6 298.3 320.4 295.7 333.7 298.2 317.4 290.8
8 hoursp.a. 334.2 293.0 323.9 288.9 318.2 277.3 244.6 nd
7 daysp.a. 390.2 386.4 374.9 342.5 389.1 348.0 404.2 393.7
14 daysp.a. 399.2 348.9 356.5 327.8 383.6 326.7 387.4 298.8
Grip strength hindlimb [g]
pre-dose 138.7 137.6 134.9 129.6 139.8 132.3 141.1 144.2
2 hoursp.a. 148.9 138.3 139.7 123.0 148.0 134.5 132.1 137.4
8 hoursp.a. 148.0 134.9 140.0 131.4 133.1 113.3 104.3 nd
7 daysp.a. 274.2 250.9 136.4 128.2 145.0 130.7 307.2 263.7
14 daysp.a. 158.1 139.3 142.1 138.8 147.7 134.3 145.5 131.1
Spontaneous motility — high sensitivity (slight mogments) [number of movements/10 min]
pre-dose 685.2 687.0 697.3 860.8 894.4 800.5 815.3 832.8
2 hoursp.a. 320.4 281.2 526.7 706.0 349.7 612.2 549.8 617.1
8 hoursp.a. 398.4 307.5 453.0 545.0 590.9 652.4 531.4 555.8
7 daysp.a. 503.7 570.2 570.0 811.7 561.3 998.6 630.0 930.6
14 daysp.a. 340.7 597.0 516.7 778.1 706.4 858.6 591.2 763.2
Spontaneous moatility — low sensitivity (active movig) [number of movements/10 min]
pre-dose 140.5 106.4 119.2 145.8 178.9 141.8 154.0 131.9
2 hoursp.a. 36.1 29.5 68.1 82.5 45.4 69.6 60.3 70.9
8 hoursp.a. 53.1 33.5 69.6 82.3 87.9 79.4 71.5 73.3
7 daysp.a. 103.2 93.5 109.1 146.3 97.0 216.5 117.4 163.0
14 daysp.a. 63.5 111.9 92.7 133.1 139.0 155.0 108.6 104.6

nd: not determined; **: stat. sign. with<p0.01
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Table 79: Neurological screening, functional olaagons
Control 75 mg/kg bw 150 mg/kg bw 250 mg/kg bw
Parameter m f m f m f m f
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Predose / 2h after dosing / 8h after dosing / 7dtef dosing / 14d after dosing
Rightning reflex ~I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1.0/-/-
Body temperature [°C]| 36.7/37.0/36.9f 37.0/37.1/37.0/ | 37.0/36.9/37.1/ | 36.8/37.0/37.0/ | 37.0/37.1/37.3/ | 36.9/37.1/37.3/ | 37.1/37.287.5*/ | 37.0/37.288.0*/
37.3/37.6 37.4/37.7 37.5/37.8 37.5/37.8 37.5/37.8 37.6/37.8 37.3/37.8 37.2/37.7
Salivation -I-1-1-1- -I-1-1-1- -[-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1-
Startle response -I-1-1-1- -I-1-1-1- -I-1-1-1- —HI- -I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1-1-1-
Respiration -I-1-1-1- -[-1-1-1- -[-1-1-1- -I-1-1-1- -I-I-1-1- -I-1-1-1- -[-1-1-1- -[-1-1-1-
Mouth breathing ~1-1-1-1- -I-1-1-1- -I-1-1-1- -[-I-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1-1-1-
Urination -[-1-1-1- ~I-1-1-1- -I-1-1-1- -[-1-1-1- #-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1-
Convulsion -[-1-1-1- -[-1-1-1- ~I-1-1-1- -[-1-1-1- ~I-1-1-1- -I-1-1-1- -I-1-1-1- -1-2.0-/-
Pilo-erection -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-I-I- -[-+]-1- -[-+]-1- -[-1+]-1- -1+]+]-/-
Diarrhea -[-1-1-1- ~I-1-1-1- -I-1-1-1- -[-1-1-1- +41.0-/- -1-11.0/-/- -1-11.0/-/- -I-11.0/-/-
Lacrimation -I-1-1-1- -[-1-1-1- -[-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1-1-1- -[-1-1-1-
Impaired gait -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-I-I- -I-1-1-1- -[-11.0/-/- -I-1-1-1- -2.0/3.0-/-
Stereotypy -I-1-1-1- -I-1-1-1- -[-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1-
Toe pinch -I-1-12.9/3.0 -/-13.0/3.2/- -/-/-13.0/3.0 | -/-/3.0/3.0/- -I-/-13.0/3.0 -/-13.0/3.0/- -/-/-33.0 -1-2.0/3.4/-
Tail pinch -I-/-12.9/3.0 -/-13.0/2.9/- -I-1-13.0£B. -/-13.0/3.0/- --/-13.0/3.0 -1-/3.0/3.0/- -I-/-23.0 -[-2.0/3.0/-
Wire maneuver -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-IH- -I-11.0/-/- -I-12.0/-/- -I-11.0/-/- -I-1-1-1-
Hind leg splay 6.5/6.9/6.1/6.5/| 5.2/5.2/4.9/4.9/ | 6.4/6.7/6.7/6.8/ | 5.2/5.2/5.1/6.1/ | 6.7/6.7/6.3/6.9/ | 5.3/5.5/5.4/6.0/ | 6.6/6.6/6.7/6.6/ | 5.6/4.96.7*V/5.
6.9 5.4 7.0 5.4 7.0 55 6.9 1/
5.3
Positional passivity -I-1-1-1- -I-1-1-1- -[-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1-1-1-
Tremors -[-1-1-1- -[-1-1-1- ~I-1-1-1- -I-1-1-1- -I-1-1- -1-11.0/-/- -/1.0/1.0-/- -/1.0/3.0-/-
Positive geotropism -[-1-1-1- -I-1-1-/- -[-1-1-/- 14-1-1- -/-Ind/-/- -/-Ind/-/- -/-Ind/-/- -/nd/nd/-
Limb rotation -I-1-1-1- -1-13.0/-/- -I-1-1-1- -I-1/-1- -[-1-1-1- -I-R.0-/- -I-1-1-1- -[-11.0/-/-
Auditory function -I-1-1-1- -I-1-1-1- -[-1-1-1- -I-1-1- -I-1-1-1- -I-1-1-1- -I-1-1-1- -[-1-1-1-

-: no influence; +: slight/observed; ++:moderatd; mot determined; *: stat. sign. with.01
1) considered to be spontaneous due to low covaitaks at 8h after dosing
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Necropsy and histopathology: Administration of 50 and 250 mg/kg metaldehyde did not
produce any macroscopic or microscopic findingssatered to be related to treatment. There were
no microscopic alterations recorded in the nert@ssies or in the vasculature of the nervous
tissue.

Conclusion:

CD-1 rats were treated with a single dose of 75,ds250 mg/kg metaldehyde orally by gavage. 5
of 10 female rats treated with 250 mg/kg died prteinedy within 24 hours after administration.

Oral treatment with 150 mg/kg and 250 mg/kg causmtsient clinical signs and findings in the
neurological screening with were recorded onlylena@dministration day with females being more
affected than males. The neurological screeningalked several changes like pilo-erection, tremor,
diarrhea, increased body temperature, convulsionmired ability for wire maneuver, impaired
gait, decreased resistance during limb rotatiacreimsed hindleg splay, a reduced righting reflex
and/or a reduced toe/tail pinch response. Theristphological examination of the nervous
system did not reveal any pathological evidence Sthdy author concluded that all neurological
changes should be regarded related to the overatity of metaldehyde at lethal or close-to-lethal
doses and not to signs of neurological toxicitynasistopathological changes were found.
However, the RMS feels that the effects observatiemeurological screening at 150 and 250
mg/kg cannot be solely attributed to general atareity, as they already appear at the non-lethal
dose level of 150 mg/kg. Furthermore, even if tHewlings are acute toxic effects, they are also
neurotoxic effects. The NOAEL of this study for bdhe systemic toxicity and the neurotoxicity is
therefore set at 75 mg/kg bw metaldehyde, baseteofindings in the neurological screening at the
dose level of 150 mg/kg.

Reference: An oral (gavage) acute neurotoxicity stly of metaldehyd in rats
Author(s), year: Herberth, M. T. (2011)
Report/Doc. number: Report No. WIL-823002

Conducting laboratory: WIL Research Laboratorids;C] Ashland, Ohio

Guideline(s): OECD Guideline 424 (1997)
US EPA, OPPTS 870.6200 (1998)
GLP: Yes
Deviations: No
Validity: Yes

Material and Methods:

Test material Metaldehyde

Lot/Batch 070605

Purity 100.0%

Vehicle Corn ail

Species Rat

Strain CD, Crl:CD(SD)

Age Approximately 6 weeks

Weight at dosing Males: 146-213g; Females: 134-185¢g
Source Charles River Laboratories, Inc., Raleig, N

Number of animals 40 males, 40 females
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The vehicle and test substance formulations wengrastered as a single oral (gavage) dose via an
appropriately sized flexible Teflon®-shafted, stags steel ball-tipped dosing cannula (Natume,
Japan). The dose volume for all groups was 5 mlkdividual doses were based on the body
weights recorded prior to dosing on study day O.nfats were not fasted prior to dose
administration to avoid potential confounding eféeaf inanition on behavior.

Table 80: An oral (gavage) acute neurotoxicityggtaf metaldehyd in rats — Study design
Number of Animals
Group Number Dose Level (mg/kg/day) Male Female
1 0 10 10
2 75 10 10
3 150 10 10
4 250 10 10

General Observations: All animals were observeddwdaily, once in the morning and once in the
afternoon, for mortality and moribundity.

Individual body weights were recorded at least Wedieginning approximately 1 week prior to
test substance administration (study day -7). Meaaly weights and body weight changes were
calculated for the corresponding intervals. Whedybweights could not be determined for an
animal during a given interval (due to an unschedueath), group mean values were calculated
for that interval using the available data.

Clinical Observations: Clinical examinations wererfprmed once daily on all animals. The
absence or presence of findings was recorded flvidual animals. On the days that the functional
observational battery was conducted, no additiarimlical findings were recorded, with the
exception of unscheduled observations that occyried to the scheduled FOB on study day 0.

FOB (Functional Observational Battery): FOB findingere recorded for all animals prior to the
initiation of dose administration (study day -6) tlae time of peak effect (6 hours post-dosing) on
study day 0, and on study days 7 and 14. The tinpeak effect was considered to be 6 hours post-
dosing based on the severity and incidence of F@dnigs at 6 hours following a single dose of
metaldehyde The FOB used at WIL Research is based on preyialeveloped protocols (Gad,
1987Z; Haggerty, 1989 Irwin, 1968; Moseret al, 1988; Moseret al, 199F"; and O’Donoghue,
1989). Testing was performed by the same biologistshéoextent possible, without knowledge of
the animal’s group assignment. The FOB was perfdrime sound-attenuated room equipped with
a white-noise generator set to operate at 70 +tBLOAHl animals were observed for the following
parameters as described below.

Home Cage Observations:
Posture, Convulsions/tremors, Feces consistentingBPalpebral (eyelid) closure

Handling Observations:

Ease of removal from cage, Lacrimation/chromodachga, Piloerection, Palpebral closure, Eye
prominence, Red/crusty deposits, Ease of handimma in hand, Salivation, Fur appearance,
Respiratory rate/character, Mucous membranes/agegslor, Muscle tone

Open field Observations:
Rearing, Convulsions/tremors, Grooming, Bizarreésig/pic behavior, Time to first step (seconds),
Gait, Arousal, Urination/defecation, Gait scorecBag
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Sensory Observations:
Approach response, Startle response, Pupil respBoselimb extension, Air righting reflex, Touch
response, Tail pinch response, Eyeblink responsellithb extension, Olfactory orientation

Neuromuscular Observations:
Hindlimb extensor strength, Hindlimb foot splay, igsrstrength-hind and forelimb, Rotarod
performance

Physiological Observations:
Catalepsy, Body temperature, Body weight

'Herberth, M.T. An Oral (Gavage) Dose Range-Findiegte Neurotoxicity Study of Metaldehyde
in Rats (Study No. WIL-823001). WIL Research Laboras, LLC, Ashland, OH2011.

’Gad, S.C. A neuromuscular screen for use in in@duigipxicology. Journal of Toxicology and
Environmental Healtl1982,9(5-6),691-704.

*Haggerty, G.C. Development of tier | neurobehavitceating capabilities for incorporation into
pivotal rodent safety assessment studiesirnal of the American College of Toxicold®89,8(1),
53-69.

“Irwin, S. Comprehensive observational assessmanta Isystematic, quantitative procedure for
assessing the behavioral and physiologic stateeofrtousePsychopharmacologia968,13, 222-
257.

*Moser, V.C.; McCormick, J.P.; Creason, J.P.; MadPRaC. Comparison of chlordimeform and
carbaryl using a functional observational battéyndamentals of Applied Toxicolod988,11(2),
189-206.

®Moser, V.C. Applications of a neurobehavioral soieg batteryJournal of the American College
of Toxicologyl991a,10(6),661-669.

"Moser, V.C.; McDaniel, K.L.; Phillips, P.M. Rat ain and stock comparisons using a functional
observational battery: baseline values and effacésnitraz. Toxicology and Applied Pharmacology
1991b,108(2),267-283.

80’Donoghue, J.L. Screening for neurotoxicity usiagneurologically based examination and
neuropathologyJournal of the American College of Toxicold$89,8(1),97-115.

Locomotor Activity: Locomotor activity was assesded all animals prior to the initiation of dose
administration (study day -6), at the time of pe#iiect (6 hours post-dosing) on study day 0, and
on study days 7 and 14. Locomotor activity, recdrd&er completion of the FOB, was measured
automatically using a personal computer-controllgtem that utilizes a series of infrared
photobeams surrounding an amber plastic, rectangalge to quantify the motor activity of each
animal. Four-sided black plastic enclosures weeslus surround the transparent plastic boxes and
decrease the potential for distraction from extoaise environmental stimuli or activity by
technicians or adjacent animals. The black encésstgsted on top of the photobeam frame and did
not interfere with the path of the beams. The loctmn activity assessment was performed in a
sound-attenuated room equipped with a white-noegeator set to operate at 70 = 10 dB. The
testing of treatment groups was conducted accordingplicate sequence. Each animal was tested
separately. Data were collected in 5-minute epoahd,the test session duration was 60 minutes.
These data were compiled as six 10-minute subialerfor tabulation. Data for ambulatory and
total motor activity were tabulated. Total mototiaty was defined as a combination of fine motor
skills (i.e., grooming, interruption of 1 photobeam) and amtauiamotor activity (interruption of 2

or more consecutive photobeams).
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Necropsy: A complete necropsy was conducted oarathals found dead. The necropsy included
examination of the external surface, all orificasd the cranial, thoracic, abdominal, and pelvic
cavities, including viscera. Gross lesions weraingid in 10% neutral-buffered formalin for
possible future histopathological examination.

On study day 15, all surviving animals were andstbd. The central and peripheral nervous
system tissues were dissected and preserved. Bireed weight and brain dimensions (length
[excluding olfactory bulbs] and width) were recaldé&ny observable gross changes and abnormal
coloration or lesions of the brain and spinal caste recorded.

Histopathology: The following nerve tissues listeere prepared for a qualitative histopathological
examination by embedding in paraffin (central news/ecystem tissues) or plastic (peripheral
nervous system tissues), sectioning, and stainitftghematoxylin and eosin:

Brain - olfactory bulbs, cerebral cortex (2 levelbjppocampus/dentate gyrus, basal ganglia,
thalamus, hypothalamus, midbrain, cerebellum, p@amsl medulla oblongata; Spinal cord - at
cervical swellings C3-C7 and at lumbar swellings3T%; Trigeminal ganglia/nerv&sLumbar
dorsal root ganglia at T13-P4Lumbar dorsal root fibers at T13-t:4.umbar ventral root fibers at
T13-L4% Cervical dorsal root ganglia at C3:CTervical dorsal root fibers at C3-&Tervical
ventral root fibers at C3-C7Cervical spinal nerve; Lumbar spinal nerve; Sciaerves (mid-thigh
region)(2f; Sciatic nerves (at sciatic notch)(2Bural nerves (2) Tibial nerves () Peroneal
nerves (2 Optic nervesa, Eyesa; Skeletal muscle (gastrowr®mOther sites (if deemed
necessary)

& . Both processed and evaluated microscopically

P _ Four to 6 tissues were collected at necropsyet® evaluated microscopically.

¢ - One processed for microscopic examination.

(2) - Two sections (1 transverse and 1 longitudioithe tissue were evaluated from the right hind
leg. The tissues from the left hind leg were caddcand preserved for possible future evaluation.

Results:

Mortality: Test substance-related mortality wasestied in the 250 mg/kg group as 1 male and 2
females in this group were found on study day Oe Tale died 3 hours 27 minutes after test
substance administration, but prior to the FOB @a@bn at the time of peak effect (6 hours

following dose administration). There were no dalifindings noted for this male at the daily

examinations prior to dosing; however, slight tresnand tonic convulsions were noted

approximately 10 minutes prior to death. One femads found dead during the 6-hour FOB

evaluation (6 hours 16 minutes following dose adstiation), while the other female was found

dead following the FOB and locomotor activity ewalons (9 hours 11 minutes following dose

administration). Multiple signs of overt toxicityere noted for these females during the FOB
evaluation. In addition, tonic and clonic convuisowere noted 6 hours following dose

administration for the female which died 9 hoursndihutes following dose administration.

Body Weight: Body weights were unaffected by tesbstance administration. There were no
statistically significant differences when the aohtand test substance-treated groups were
compared.

Clinical Observations: There were no test substaeleged clinical findings observed during the
daily clinical observations of all animals whichngued until the scheduled euthanasia (study day
15). All findings were noted with similar incidende the control group, were limited to single
animals, occurred in a non-dose-related mannefpamere common findings for laboratory rats of
this age and strain.
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FOB (Functional Observational Battery):

Home cage observations (Table 81):

Test substance-related effects on home cage paewedre noted in the 150 mg/kg group females
and 250 mg/kg group males and females at the timpeak effect (6 hours following dose
administration) on study day 0. Clonic convulsigtiemors of the limbs and/or whole body
tremors) and slight or markedly coarse tremors werted for both females from the 250 mg/kg
group that were found dead during or following tH@®B evaluation. In addition, slight tremors
were noted for 2 surviving males in the 250 mg/kgug and 1 and 2 surviving females in the 150
and 250 mg/kg groups, respectively. The differerfo@s the control group were not statistically
significant; tremors and convulsions were also dote these groups during the open field
observations. Therefore, these observations weribuded to test substance administration. No
other test substance-related effects on home cagengters were noted for the 150 mg/kg group
females or 250 mg/kg group males and females atirthe of peak effect on study day 0, and on
study days 7 and 14. On study day 0, fewer maldsnaore females in the 250 mg/kg group had
feces when compared to the respective control groillne difference in the males was significant
(p<0.05). Consequently significantly (p<0.05) monales and fewer females in the 250 mg/kg
group were noted without feces relative to the eeipe control groups. Because opposite trends
were observed in each sex, the differences inthgepce or absence of feces were not attributed to
test substance administration. Significantly (p&0.ewer females in the 150 mg/kg group were
asleep (lying on the side or curled up) comparethéocontrol group. Because 9 of 10 females in
the 150 mg/kg group were observed with normal hoage behavior (sitting/standing normally or
alert/oriented toward the observer) and there weadase-response apparent, the absence of females
that were asleep was not considered test substatated. In addition, significantly (p<0.05) more
females in the 150 mg/kg group had feces on stagyld when compared to the control group. An
effect on feces consistency was not observed iRBemg/kg group on study day 14, therefore the
difference observed at 150 mg/kg was not considéoele test substance-related. Home cage
parameters were unaffected by test substance astration for the 75 mg/kg group males and
females and the 150 mg/kg group males. There weestatistically significant differences for these
groups when compared to the control group at the tf peak effect on study day 0, and on study
days 7 and 14.

Handling Observations (Table 81):

Test substance-related effects on handling parasmetre noted for the 150 and 250 mg/kg group
females. Observations for the 2 females in ther@g(kg group that were found dead on study day
0 included moderate difficulty (animal rears, oft@tiowing the investigator's hand) in removal
from the cage, slight lacrimation, slight salivatioand/or chromodacryorrhea. For surviving
females in this group, 1 female was moderatelyatiff to remove from the cage and 2 females had
slight lacrimation at the 6-hour FOB evaluationsindy day 0. Slight lacrimation was also noted
for 1 surviving female in the 150 mg/kg group (atsxed with slight tremors). There were no other
test substance-related effects on handling parasetged in the 150 or 250 mg/kg group females
at the time of peak effect on study day 0, andesb substance-related effects were noted for these
groups on study days 7 and 14. Handling parametsse unaffected by test substance
administration for the 75 mg/kg group males anddies and the 150 and 250 mg/kg group males.
There were no statistically significant differendes these groups when compared to the control
group at the time of peak effect on study day @ @mstudy days 7 and 14.

Open Field Observations (Table 81):

137



CLH REPORT FOR METALDEHYDE

Test substance-related effects on open field passeere noted in the 150 and 250 mg/kg group
males and females at the time of peak effect (Gshpast-dosing) on study day 0. Slight tremors
were noted for 2 and 3 males and 5 and 2 femaldseiri50 and 250 mg/kg groups, respectively,
compared to 0 animals in the control group; ong/difference in the 150 mg/kg group females was
significant (p<0.05). In addition, tonic convulsgmvere noted for one female (also noted with
slight tremors) in the 250 mg/kg group at this sawauation. Additional observations noted in the
open field evaluation were observed for 2 fematetheé 250 mg/kg group that were found dead on
study day 0 and included moderately impaired miybilaltered gait (hindlimbs splayed or
dragging, unable to support weight), altered gaitres (considerable or severe impairment), low or
very low arousal, clonic tremors of the limbs, eooonvulsions, and/or higher mean time to first
step. No other test substance-related effects en @pld parameters were noted for the 150 and
250 mg/kg group males and females at the time ak péfect on study day 0, or on study days 7 or
14. Open field parameters in the 75 mg/kg groupemand females were unaffected by test
substance administration. There were no statistisggnificant differences for the test substance-
treated males and females when compared to theotgnbup at the time of peak effect on study
day 0, and on study days 7 and 14.

Sensory Observations (Table 81):

Test substance-related effects on sensory parasnetre noted for 1 of the 2 females that was
found dead and 1 surviving male in the 250 mg/kgugrat the peak time of effect (6 hours post-
dosing) on study day 0. Both animals were notet slightly uncoordinated air righting reflex and
the female had no response to approach or toucta dack of reaction to olfactory stimulus. One
surviving female in the 250 mg/kg group was alssemsbed with no response to approach and
touch. Although the differences were not statidlijcaignificant when compared to the respective
control groups, these effects occurred in the paseof other signs of toxicity and the
aforementioned observations were therefore atgthuwd test substance administration. No other
test substance-related effects on sensory parange noted at the time of peak effect on study
day 0 and no effects were noted on study days 71d4ndOne female in the 250 mg/kg group
exhibited no pupil and no eyeblink response onystial/ 7. However, these observations were also
observed for a control group female during thegsteevaluation and therefore this difference was
not considered to be test substance-related. Sepapameters were unaffected by test substance
administration for males and females in the 75 6@ mg/kg groups. There were no statistically
significant differences for these groups when camegbdo the control group at the time of peak
effect on study day 0, and on study days 7 and 14.

Neuromuscular Observations (Table 81):

A test substance-related significantly (p<0.01)dowindlimb footsplay was observed in the 250
mg/kg group females compared to the control grdupeatime of peak effect on study day 0. There
were no other test substance-related effects oromaiscular observations noted for the 250 mg/kg
group females. Three females in the 250 mg/kg greene noted with reduced hindlimb resistance
(indicative of weakness) at the time of peak effent study day 0. The difference was not
statistically significant compared to the contrabgp and in the absence of a corresponding effect
on hindlimb grip strength in the 250 mg/kg groumé&es; this difference was not attributed to test
substance administration. Neuromuscular parametgese unaffected by test substance
administration for the 75, and 150 mg/kg group maed females and the 250 mg/kg group males.
Significantly (p<0.05) lower hindlimb footsplays mealso observed in the 250 mg/kg group males
and 75 and 150 mg/kg group females at the timeeakpeffect on study day O; however, these
values were similar to the pretest values, werdiwithe historical control data range of the
conducting laboratory, and/or the differences dtlaccur in a dose responsive manner. Therefore,
the lower hindlimb footsplays in these groups weog attributed to test substance administration.
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In addition, a significantly (p<0.05) lower rotarpdrformance was noted for the 250 mg/kg group
males on study day 7. In the absence of any offexte noted in this group at this time point, this
difference was not attributed to test substanceir@dtration. There were no other statistically

significant differences noted for these groups whempared to the control group at the time of
peak effect on study day 0, and on study days 71dnd®ne male in the 250 mg/kg group and 2
females in each of the 75 and 150 mg/kg groups weted with reduced hindlimb resistance
(indicative of weakness). These differences wetestatistically significant when compared to the
control group and in the absence of a correspondifect on hindlimb grip strength in these

animals; this difference was not attributed to segistance administration.

Physiological Observations (Table 81):

Significantly (p<0.05 or p<0.01) lower mean bodynperature was noted in the 250 mg/kg group
males and females at the time of peak effect (@hfmllowing dose administration) on study day 0.
Both values were below the respective minimum mealnes for approximately age-matched
animals in the historical control data of the cortthg laboratory and were therefore attributed to
test substance administration. A test substanegecklincrease (not statistically significant) in
catalepsy time (the length of time spent motiorlegas also observed in the 250 mg/kg group
females compared to the control group at the tirhgeak effect on study day 0. All other
physiological parameters in the 250 mg/kg groupew&milar to the concurrent control group
values at the time of peak effect on study dayr@ an study days 7 and 14. Physiological
parameters were unaffected by test substance atration for the 75 and 150 mg/kg group males
and females. There were no statistically signifiadifferences for these groups when compared to
the control group at the time of peak effect oudgtday O, and on study days 7 and 14.
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Table 81.: Acute neurotoxicity study of metaldehydats — Functional Observational Battery
Male Female
Dose Level (mg/kg/day) 0 | 75 | 150 | 250 0 | 75 | 150 | 250
study day -6 / 6h post dosing / study day 7 / studiay 14

Number of animals tested 10/9/9/9| 10/9/9/9 10/9/9/9 10/9/9/ 10/9/8/8 10/8/810/9/8/8 | 10/9/8/8
Home Cage
Posture

Asleep, lying on side or curled up 4/6/5/7 | 4/4/3/3| 2/1/3/7)  5/1/2/5 5/5/0/1  3/1/12 034/0 | 8/2/2/2
Convulsions

Slight 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 0/0/0/0  0/0/0/0 /0/0 | 0/0/0/0

Clonic tremors of the limbs 0/0/0/0 | 0/0/0/0| 0/0/0/0  0/0/0/Q 0/0/0/0  0/0/0{0 /0/0 | 0A/O/0

Whole body tremors 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 0/0/0/0  0/0/0/0 /0/0 | 0R/0/0
Tremors

Slight 0/0/0/0 | 0/0/0/0| 0/0/0/0] @/0/0 | 0/0/0/0 | 0/0/0/0] @JO/0 | 08B/O/0

Markedly Coarse, Moderate/marked impairment of fnotion 0/0/0/0 | 0/0/0/0] 0/0/0/d 0/0/0/Q 0/0/0/0 Oy | 0/0/0/0 | 01/0/0
Feces consistency

Pellets partially formed 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/1/0/Q 0/0/0/0  0/0/0/0 /0/0 | 0/2/0/0

Pellets absent 1/2/6/7 | 2/7/5/8| 3/4/7/8) 8F/5/5 | 5/9/7/10| 2/7/6/6] 7/6/3F | 2/3*/6/7
Handling
Ease of removal from cage

Moderately difficult: animal rears, often followingvestigator's hand 0/0/0/0  0/0/0/0 0/0/0/0  0OM/Q/ 0/0/0/0 | 1/0/0/0 | 0/0/0/0 | @/0/0
Lacrimation

Slight 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 0/0/0/0  0/0/0/0 1/0/0 | 0B/0/0
Salivation

Present 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 0/0/0/0  0/0/0/0 /0/0 | 0AJO/O
Chromodacryorrhea 0/0/0/0 | 0/0/0/0| 0/0/0/0  0/0/0/Q 0/0/0/0  0/0/0{0 /0/0 | 0A/O/0
Red/crusty deposits

Red deposits nose 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 1/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/0
Ease of handling animal in hand

Slight Resistance to being handled, with/withoutalzation 0/0/0/0| 0/0/0/0  0/0/0/( 0/0/0/0 1/0/0/0 | 0/0/0/0| Q¥/0/0 | 0/0/0/0
Open Field
Convulsions

Clonic tremors of the limbs 0/0/0/0 | 0/0/0/0| 0/0/0/0  0/0/0/Q 0/0/0/0  0/0/0{0 /0/0 | 0A/O/0

Clonic Convulsions 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 0/0/0/0  0/0/0/0 /0/0 | 0AJO/O

Tonic: Contraction of Extensors such that limbsragiel and extended 0/0/0/ 0/0/0/0  0/0/0J0  0/0/Q/00/0/0/0 | 0/0/0/0| 0/0/0/0] M/O/O
Tremors

Slight 0/0/0/0 | 0/0/0/0| @/O/0 | 0B/O/O | 0/0/0/0 | 0/0/0/0] @*/0/0 | O0R/0/0
Mobility
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Moderately impaired 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 0/0/0/0  0/0/0{0 /0/0 | 0R/0/0
Gait

Hindlimbs splayed or dragging, unable to suppoighie 0/0/0/0 | 0/0/0/0| 0/0/0/q  0/0/0/C 0/0/0/0  O/@O0f 0/0/0/0 | (2/0/0

Considerable impairment, without falling 0/0/0/0 OO | 0/0/0/0| 0/0/0/0 0/0/0/Q  0/0/0/0  0/0/0j0 1/M/0

Severe impairment, cannot walk without falling 0/0/ | 0/0/0/0 | 0/0/0/0] 0/0/0/0 0/0/0/(¢ 0/0/0/0  0/0/0J00/1/0/0
Arousal

Very low: stupor, coma, little or no responsiveness 0/0/0/0 | 0/0/0/0| 0/0/0/0  0/0/0/Q 0/0/0/0  0/0/0/0 0/0/0 | 04/0/0

Low: somewhat stuporous 0/0/0/0 | 0/0/0/0| 0/0/0/0  0/0/0/Q 0/0/0/0  0/0/0{0 /0/0 | o0A/o/0

Somewhat high: Slight excitement, tense, suddetindaor freezing 0/0/0/0]  0/0/0/  0/0/0/p  0/0/0 0//0 | 2/0/0/0 | 0/0/0/0 | O/0/Q/
Sensory
Approach response

No reaction 0/0/0/0 | 1/0/0/0 | 0/0/0/0O| 0/0/0/0] 0/0/0/Q  0/0/0/0  0/0/0j0 2/0/0

More energetic response, with/without vocalization 0/0/0/0 | 0/0/0/0| 0/0/0/0] 1/0/0/0 0/0/0/0 | 0/0/0/0] 0/0/0/Q 1/0/0/0
Startle response

More energetic response, with/without vocalization 1/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/0 0/0/0/( 0/0/0/0 O/ | 0/0/0/0
Pupil response

No pupil response 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 1/0/0/0 | 0/0/0/0| 0/0/0/0| 0/®/O
Air righting reflex

Slightly uncoordinated 0/0/0/0 | 0/0/0/0| 0/0/0/0] @0/O | 0/0/0/0 | 0/0/0/0] 0/0/0/0  DID/O
Touch response

No reaction 0/0/0/0 | 1/0/0/0 | 0/0/0/0| 0/0/0/0| 0/0/0/Q  0/0/0/0  0/0/0j0 2/0/0
Tail pinch response

More energetic response, with/without vocalization 1/0/0/0 | 0/0/0/0| 0/0/0/0] @/O/O 0/0/0/0 | 1/0/0/0 | 1/0/0/0 | 1/0/0/1
Eyeblink response

No eyeblinking response 0/0/0/0 | 0/0/0/0| 0/0/0/0] 0/0/0/Q 1/0/0/0 | 0/0/0/0| 0/0/0/0| 0/®/O
Olfactory orientation

No reaction present 0/0/0/0 | 0/0/0/0| 0/0/0/0  0/0/0/Q 0/0/0/0  0/0/0{0 /0/0 | 0A/O/0
Neuromuscular
Hindlimb extensor strength

Reduced hindlimb resistance, animal shows some wesak 0/0/0/0| 0/0/0/Q  0/0/0/0  100/0 0/0/0/0 | (@2/0/0 | 0R/0/0 | 0B/0/0
Hindlimb foot splay (mm) — 6h post dosing 62,9 50,8 48,9 | 46,3 55,6 37,5 38,6 26,9
Rotarod performance (s) — study day 7 117,8 100,7 80,3 | 69,0* 93,8 56,9 101,3 95,8
Physiological
Body temperature (degrees C) — 6h post dosing 36,3 36,5 359 | 353" 36,7 36,7 36,2 | 357

* = significantly different from the controls atdl®,05 level using fisher’s test
+ = significantly different from the controls a&tl,05 level using dunnett’s test
++ = significantly different from the controls &et 0,01 level using dunnett’s test
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Locomotor Activity: Within-session repeated measuaealyses of variance were conducted across
the subintervals of each test session for total amtulatory counts and for the overall interval
means (representing the entire 60-minute sessibritgcduring each test session. Test substance-
related effects on locomotor activity patterns waoéed in the 250 mg/kg group males and females.
Lower mean total and ambulatory counts were natetheé 250 mg/kg group males and females
compared to the control group during the first Z@ubintervals (0-10 minutes and 11-20 minutes)
at the time of peak effect on day 0. The differesnoeere generally significant (p<0.002) and
corresponded to the altered gait, convulsionsredtanobility, and/or slight tremors that were
observed in these animals during the FOB evalusitimm study day 0. In addition, males and
females in the 250 mg/kg group habituated slighttre slowly than the control group on study day
0, resulting in higher mean total and/or ambulatooynts generally throughout the remainder of
the testing session (21-30 minutes, 31-40 minu4ds50 minutes, and/or 51-60 minutes). The
differences were generally significant (p<0.031) tire 250 mg/kg group males and reached
significance (p=0.022) during the 51-60 minute in& in the females. As a result, mean overall
total counts in the 250 mg/kg group males and femalere higher (not statistically significant)
compared to the control group. The increases ial wiunts are likely due to the persistence of
tremors/convulsions noted for this group during B@B assessments as evidenced by increased
non-ambulatory movements during these intervalswéder, higher mean overall ambulatory
counts were not observed in the 250 mg/kg groumalsi due to the decreased activity noted during
the first 10 or 20 minutes of testing which resdilte significantly (p=0.003) lower mean overall
ambulatory counts for the females while mean oVarabulatory counts in the males were slightly
lower (not statistically significant) compared tbet control group. There were no other test
substance-related effects on locomotor activityeoled at the time of peak effect on study day O,
or on study days 7 or 14. A significantly (p<0.0hMgher mean ambulatory count was observed for
the 250 mg/kg group females during the 0-10 minaterval on study day 7. No significant
changes were noted for these females during thex stibintervals and the value was similar to the
maximum mean value in the historical control datah@ conducting laboratory, therefore this
difference was not attributed to test substancei@dtration.

Test substance-related lower mean total and andsylabunts were observed in the 150 mg/kg
group females compared to the control group duttegfirst 2 subintervals (0-10 minutes and 11-
20 minutes) at the time of peak effect on day @& thfferences were generally significant
(p<0.043). The lower activity noted in the 150 nggtikoup females corresponded to slight tremors
observed in these animals during the FOB evaluaiiostudy day 0. As a result of the deficits in
mean ambulatory counts noted for the 150 mg/kgmfemales during the first 20 minutes of the
testing session, significantly (p<0.032) lower memserall ambulatory counts were noted in this
group when compared to the control group on stualy @ There were no other test substance-
related effects on locomotor activity observedhia 150 mg/kg group females at the time of peak
effect on study day 0, or on study days 7 or 14.

Locomotor activity patterns (mean ambulatory antltanotor activity counts) in the 75 mg/kg
group males and females and 150 mg/kg group malese wnaffected by test substance
administration. The only significant (p<0.017) difétnce between the control and test substance-
treated groups was an increase in mean ambulabontsin the 75 mg/kg group females during the
0-10 minute interval on study day 7. This differerveas not observed in a dose-responsive manner
and was therefore not attributed to test substadoa@nistration. No remarkable shifts in the pattern
of habituation occurred in the 75 and 150 mg/kgugeowhen the animals were evaluated on study
days 0, 7, and 14.

Necropsy: There were no macroscopic changes oltkéovenimals at the scheduled necropsy on
study day 15. Brain weights and measurements weaifacted by administration of metaldehyde

at 75, 150, and 250 mg/kg. There were no statlstisggynificant differences between the control

and test substance-treated groups.
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Histopathology: No test substance-related microsclgsions were observed in any of the central
or peripheral nervous system tissues examined fsoamimals/sex in the 250 mg/kg group. All
histologic changes were considered to be incidefitalings or related to some aspect of
experimental manipulation other than administratainthe test substance. There was no test
substance-related alteration in the prevalencegrdgyor histologic character of those incidental
tissue alterations. There were instances of axdegéneration in the peripheral nerves and in the
spinal nerve roots of animals from the control 268 mg/kg groups. This axonal degeneration was
of minimal severity, typically with only a singléigestion chamber’, and consistent with incidental
alterations. Minimal axonal degeneration in theigieral nerves and spinal nerve roots is a
common background lesian

°Eisenbrandt, D.L.; Mattsson, J.L.; Albee, R.R.; 8me P.J.; Johnson, K.A. Spontaneous lesions in
subchronic neurotoxicity testing of raf®xicologic Pathology99Q 18, 154-164.

Conclusion:

The test substance, metaldehyde, was administeadly ggavage) to Crl:CD(SD) rats once at
dosage levels of 75, 150, and 250 mg/kg. Moraligswoted at 250 mg/kg. The predominant
findings during the FOB evaluations in the 250 ngggkoup at the time of peak effect (6 hours after
dosing) on study day O included tremors, clonic tordc convulsions, impaired mobility, altered
gait, low and very low arousal, shorter hindlimiotiplay, higher mean time to first step, increased
mean catalepsy time, and/or lower mean body terpesa FOB findings in the 150 mg/kg group
included tremors and lacrimation. On study dayolyer total and ambulatory locomotor activity
was noted in the 150 mg/kg group females and 25Bgmgroup males and females during the first
10 or 20 minutes of testing and slower habituati@s noted for the 250 mg/kg group males and
females. There were no treatment-related neurabddindings noted on study days 7 and 14,
demonstrating that the acute effects of metaldehwdee reversible. There was no evidence of
morphological or neuropathological changes at amgade level. Based on the results of this study,
the no-observed-adverse-effect-level (NOAEL) founa¢oxicity of a single dose of metaldehyde to
rats was 75 mg/kg for males and females.

Reference: LZ1060, metaldehyde: ninety day repeatedbse oral (dietary)
neurotoxicity study in the rat
Author(s), year: Jones L., Finn J., Mullee D., 2003

Report/Doc. number:  Safepharm Laboratories Limierbyshire, UK
SPL Project Number: 102/420; Lonza Report No.3®&E. No. 533-004

Guideline(s): OECD Guideline 424 (1997); JIMAFF alide 12 Nohsan No.8147
(2000)

GLP: Yes

Deviations: No

Validity: Yes

Material and Methods:

10 male and 10 female Sprague-Dawley Crl:CD ratsr(e: Charles River Ltd., Kent, UK) were

fed diets containing concentrations of 0, 100, &00 2500 ppm metaldehyde (LZ1060, batch no.
31509, purity 98.3 %) over a period of ninety dayssthe start of treatment the animals were six
weeks old and weighed 179-243 g (males) and 14331&&males). The mean achieved dose levels
were equivalent to 0, 8, 39 and 185 mg/kg bw/dtddieadmixtures were prepared prior to
treatment and then twice during the three monttlysperiod at approximately monthly intervals.
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They were shown to be stable for 6 weeks. Homogeaed concentration of the samples were
confirmed by analysis.

Clinical observations: All animals were examinedduert signs of toxicity or behavioural changes
once daily.

Functional observations: Prior to the start oftireent and during weeks 2, 4, 8 and 12, all animals
were observed for signs of functional/ behaviotwaicity together with functional performance
tests and an assessment of sensory reactivityfevatdit stimuli. Behavioural assessment was
performed for each animal using a purpose buiha@rencluding the following parameters: gait,
tremors, twitches, convulsions, bizarre/ abnorrs@feotypic behaviour, salivation, piloerection,
exophthalmia, lachrymation, hyperthermia, hypotharrskin color, respiration, palpebral closure,
urination, defecation, transfer arousal and t&Vation. Functional performance tests included
motor activity and forelimb/ hindlimb grip strengtfotor activity was assessed with purpose built
automated activity monitors. Animals of one sexemested at each occasion and were randomly
allocated to the activity monitors. The tests waggformed at approximately the same time each
day, under similar laboratory conditions. The petage of time each animal was active and mobile
was recorded for a one hour period. Forelimb/ mmldigrip strength was tested using an automated
grip strength meter. Each animal was allowed tp tiré proximal metal bar of the meter with its
forepaws. The animal was pulled by the base ofathentil its grip was broken. The animal was
drawn along the trough of the meter by the taillusithind paws gripped the distal metal bar. The
animal was pulled by the base of the tail untigitgp was broken. A record of the force required to
break the grip for each animal was made. Threeemutive trials were performed for each animal.
Sensory reactivity: Each animal was individuallgessed for sensory reactivity to auditory, visual
and proprioceptive stimuli. The following paramsterere observed: grap response, vocalisation,
toe pinch, tail pinch, finger approach, touch escgupil reflex, startle reflex and blink reflex.

Assessment of motor activity:

Twenty purpose built 44 infra-red beam automateniac monitors were used to assess motor
activity. Animals of one sex were tested at eaatasion and were randomly allocated to the
activity monitors. The tests were performed at appnately the same time each day, under similar
laboratory conditions. The evaluation period was baur for each animal. The percentage of time
each animal was active and mobile was recorded &ore hour period and also during the final
20% of the period (considered to be the asymppaied).

Bodyweight: Individual body weights were recordedday O and at weekly intervals thereafter.

Food and water consumption: Food consumption wawded for each cage group at weekly
intervals throughout the study. Water intake waseobed daily, for each cage group, by visual
inspection of the water bottles for any overt clemg

Ophthalmoscopic examination: The eyes of all cdranal high dose animals were examined pre-
treatment and during the final week of the studsarginations included observation of the anterior
structures of the eye, pupillary and corneal btieflexes, and following pupil dilation with
tropicamide solution, detailed examination of thiernal structure of the eye.

Pathology: All surviving animals were killed by iavenous overdose of sodium pentobarbitone.
Five males and five females from each dose group tiren perfused with
glutaraldehyde:paraformaldehyde via the heartoWalig initial perfusion with heparinised saline.
The remaining animals were subjected to gross exation only, and any macroscopic
abnormalities were recorded.
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Organ weights: The brain from all perfused aninveds weighed following immersion in buffered
10 % formalin.

Histopathology: Microscopic evaluation was perfodhoa tissues from the perfused control and
2500 ppm dose groups. Samples of the followingiisgrom all animals were immersed in
buffered 10 % formalin (spinal cord dissection \wasformed to reveal dorsal and ventral root
ganglia/fibres following fixation): brain (olfactgtulb, forebrain centre of cerebrum including
hippocampus, midbrain, cerebellum, pons and medbllangata), dorsal root ganglia (cervical and
lumbar regions), dorsal and ventral root fibresigitudinal cervical and lumbar sections), eyes
(longitudinal sections), optic nerve (longitudisaictions), sciatic nerve (proximal-longitudinal and
transverse sections), tibial nerve (proximal atekaed calf muscle branches — longitudinal and
transverse sections), skeletal calf muscle (traisgvgections), spinal cord (longitudinal and
transverse cervical and lumbar sections).

Findings:

Clinical observations: A female receiving 2500 pgimowed loss of limb function on day 10
together with increased respiratory rate. The ahwaa housed individually and breathing
recovered by day 13. Hind limb function, howevemained absent. The condition of the animal
remained stable with full forelimb movement, bub@ming appeared to regress over the following
week. In the study report it is stated that losthefhind limb function in this animal was conselér
to result from spinal cord injury, even though esion was not histopathologically examined.
According to the study author in the absence ofsaamylar effects in the other animals throughout
the treatment period, this neurotoxic finding issidered to be consistent with an episode of acute
toxicity associated with the large of metaldehydmmistered at the beginning of the study. The
doses received by the concerned animal can beastino be in excess of 240 mg/kg, which
clearly lays in the acute toxic range of metaldehykhe condition of the animal failed to improve
and it was humanely killed on day 22. There wasvidence of neurotoxicity in any of the

2500 ppm animals. Incidents of hunched posture ¢aedncident of tiptoe gait on day 14) were
noted in one male and three females from day 2&y031 but these were isolated and transient.
The remaining clinical signs were confined to gafised fur loss and scab formation in treated and
control animals. One control animal developed alon the left hind limb from day 77 onwards.

All these findings were regarded as commonly skswnjncidence findings in laboratory rats.

Functional observations: Behavioural assessmemsilBd open-field observations during week 2,
4, 8 and 12 showed no evidence of neurotoxic efféainctional performance tests: There were no
treatment-related changes in the functional peréorre parameters measured. The statistically
significant intergroup differences detected in meatctivity parameters were considered to be
isolated changes. A slight but statistically sigraiht increase in hind limb grip strength was
detected for 2500 ppm males during week 4. Theeas® was minimal and, in isolation was
considered to be fortuitous. Sensory reactivitgassients: A statistically significant increase in
startle reflex parameters was detected for 500 f@omales during week 12, but in the absence of a
dose-response relationship, the differences warsidered to be incidental and of no toxicological
importance.

Some statistically significant intergroup differesovere detected in motor activity parameters. As
there were no clear dose-response-relationshipalandarge standard deviations occurred, these
findings were considered to be incidental.

All group mean motor activity values for males dexhales are presented in the following table:
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Table 82: Group mean motor activity values anddsded deviations

Dietary Number | MALES FEMALES

concentration | of Motor activity Motor activity

(ppm) animals | Overall Final 20% of trial | Overall Final 20% of trial
% % % % % % % %
activity | mobile | activity | mobile | activity | mobile | activity | mobile

activity activity activity activity

PRETEST

0 (control) 10 19.6 5.0 9.2 0.8 8.2 0.1 26.9 7.6
Sd4.3 |[Sd12 |Sd7.6 |Sd15 |Sd5.7 |Sd0.2 |Sd10.2 | Sd3.7

100 10 29.9 4.6 25.0 0.9 11.5 0.6 30.3 9.7
Sd19.0 [ Sd15 |Sd286 |Sd1.2 |Sd9.6 |Sd1.0 |Sd6.7 |Sd2.0

500 10 30.2 6.3 19.8 0.4 13.4 4.3 38.6 13.9
Sd15.6 | Sd13 |Sd29.5|Sd04 |Sd15.8 | Sd8.2 |Sd10.8 | Sd4.6

2500 10 234 6.6 9.5 *1.1 8.2 0.8 275 8.3
Sd64 |Sd17 |Sd39 |Sd11 |Sd46 |Sd1.3 |Sd13.6 | Sd3.6

WEEK 2

0 (control) 10 8.4 0.4 18.8 5.1 29.7 4.7 41.4 8.9
Sd9.8 |Sd05 |Sd6.2 |Sd22 |Sd26.7 |Sd56 |Sd20.0|Sd33

100 10 5.8 0.9 18.3 4.6 15.0 3.8 44.3 13.8
Sd70 |Sd10 |Sd6.7 |Sd18 |Sd19.9 |Sd64 |Sd11.0 | Sd3.9

500 10 *18.2 1.6 35.9 7.6 41.2 5.2 56.5 15.5
Sd325 | Sd34 |Sd245 |Sd34 |Sd346 |Sd49 |Sd129 |Sd4.1

2500 10 *»*12.2 | 3.4 29.6 8.2 35.6 8.3 40.6 11.2
Sd219 | Sd7.8 |Sd10.6 | Sd3.7 |Sd21.6 |Sd6.7 |Sd6.7 |Sd3.0

WEEK 4

0 (control) 10 10.8 0.4 20.4 4.2 14.2 1.2 31.1 7.4
Sd13,2 | Sd0.5 |Sd9.2 |Sd1.3 |Sd279 |Sd35 |Sd9.9 |Sd1l.2

100 10 14.4 0.6 27.8 5.6 27.7 6.7 37.1 8.7
Sd26.0 | Sd0.9 |Sd19.5 |Sd26 |Sd38.3 |Sd9.2 |Sd18.6 | Sd1.8

500 10 15.5 1.2 27.8 5.9 40.2 7.5 46.9 *11.7
Sd26.6 | Sd15 |Sd229 |Sd19 |Sd25.7 |Sd7.6 |Sd14.3 | Sd3.9

2500 10 4.9 11 23.5 6.6 40.5 10.1 43.4 *»*11.7
Sd7.8 |[Sd27 |Sd15.1 |Sd3.3 |Sd22.1 |Sd83 |Sdi14.1 | Sd6.6

WEEK 8

0 (control) 10 21.2 2.7 29.5 8.2 17.3 1.6 36.0 7.0
Sd25.3 | Sd3.7 |Sd115 |Sd4.1 |Sd29.5 |Sd3.7 |Sd153 |Sd2.4

100 10 20.7 2.1 35.1 8.6 17.0 3.9 40.0 10.8
Sd17.3 | Sd1.7 |Sd145 | Sd4.2 |Sd24.1 |Sd7.8 |Sd12.3 | Sd3.6

500 10 15.8 3.0 31.0 8.4 20.7 3.3 47.7 12.6
Sd19.8 | Sd45 |Sd13.6 | Sd3.8 |Sd20.6 |Sd4.3 |Sd14.0 | Sd5.3

2500 10 30.4 3.7 44.6 9.4 16.5 4.2 37.9 10.1
Sd21.8 | Sd48 |Sd21.6 |Sd4.2 |Sd18.1 | Sd50 |Sd16.1 | Sd6.3

WEEK 12

0 (control) 10 5.4 0.4 24.4 4.3 12.7 1.3 29.6 6.2
Sd39 |Sd04 |Sd16.6 |Sd24 |Sd144 |Sd2.1 |Sd13.3 |Sd29

100 10 12.9 1.6 27.7 5.5 18.8 *4.1 44.4 12.0
Sd15.7 | Sd3.8 |Sd15.1 |Sd3.1 |Sd249 |Sd89 |Sd13.1 |43

500 10 6.5 0.9 22.3 5.2 **32.9 **5.6 51.8 12.7
Sd94 | Sd22 |Sd10.6 |Sd2.8 |Sd24.6 |Sd54 |Sd155 | Sd3.2

2500 10 6.8 0.5 24.1 5.4 *36.7 *7.5 *45.9 12.1
Sd2.7 |Sd05 |Sd6.9 |Sd16 |Sd16.2 | Sd6.0 | Sd15.2 | Sd6.3

Sd = Standard deviation
* significantly different from control group p<0.05
** significantly different from control group p<010

Body weight: Females receiving 2500 ppm showedgatsbut statistically significant reduction in
body weight gain during the first week of treatmethien compared to controls. Thereafter body
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weight development was normal. No such effect weseored for 2500 ppm males or for animals
of either sex treated with 500 or 100 ppm.

Food consumption: A slight reduction in dietaryake was evident for 2500 ppm females during
weeks 3 and 4 but this was considered attributabilee physical condition of the solitary housed
female which had suffered from spinal injury, anaswinrelated to test material toxicity. Food
efficiency was unaffected throughout the studyqueri

Table 83: 90 day neurotoxicity study in Sprague-2gvCrl:CD rats Body weight / body
weight gain

Dose group level (ppm)

Males Females

0 100 500 2500 0 100 500 2500
Body weight (g)
-day 0 219 220 221 222 164 164 162 164
- day 90 501 501 516 508 288 294 271 272
Body weight gain (g)
- week 1 42 42 45 40 20 21 16 14*
- week 5 24 20 20 20 9 14 10 9
- week 9 14 9 8 13 5 6 5 6
- week 13 11 14 9 10 0 4 5 4

* (p< 0.05); significantly different from controls

Ophthalmoscopic examination: There were no treatitedated effects observed.

Brain weights: There were no treatment-related gharin brain weights, absolute and relative to
body weight.

Necropsy: No macroscopic abnormalities were dedectéest or control animals at terminal kill.
The 2500 ppm female which developed loss of himdb [function and which was sacrificed
prematurely showed no macroscopic abnormalities.

Histopathology: There were no treatment-relatechgha in the tissues examined.

Conclusion:

No evidence of neurotoxicity was revealed fromghbchronic administration of metaldehyde at
any dose level tested (100, 500 and 2500 ppm)NIDWEL for neurotoxic effects is therefore
considered to be 2500 ppm (equivalent to 185 mbykigl). At the high dose level, one female
showed loss of hind limb function together withiacreased respiratory rate. Loss of the hind limb
function was considered to result from spinal dajdry, even though the lesion was not
histopathologically examined. In the absence ofsnylar effects in the other animals throughout
the treatment period, this finding was consideceldd an acute toxic effect. In the females
receiving 2500 ppm, a slight and transient redmctibbodyweight gain was detected during the
first week of treatment. Based on the finding afueed body weight gain and the loss of hind limb
function in one female at the high dose, the NOA&Lsystemic toxicity was considered to be

500 ppm (equivalent to 39 mg/kg bw/d).

In the acute neurotoxicity study, CD rats weretedavith a single oral dose of 75, 150 or

250 mg/kg metaldehyde by gavage. 250 mg/kg ledddatity in 5 of 10 female rats within 24

hours after administration. Treatment with 150 nggdkd 250 mg/kg caused transient clinical signs
and findings in the neurological screening with evexcorded only on the administration day with
females being more affected than males. The negitalbscreening revealed several changes like
pilo-erection, tremor, diarrhea, increased bodyperature, convulsions, impaired ability for wire

147



CLH REPORT FOR METALDEHYDE

maneuver, impaired gait, decreased resistancegdlimib rotation, increased hindleg splay, a
reduced righting reflex and/or a reduced toe/t@iclp response. The histomorphological
examination of the nervous system did not reveglpathological evidence. The NOAEL of this
study for both systemic toxicity and neurotoxiagytherefore set at 75 mg/kg metaldehyde, based
on the findings in the neurological screening atdbse level of 150 mg/kg.

A 90 day neurotoxicity study was conducted in SpeaBawley Crl:CD rats. No evidence of
neurotoxicity was observed following subchronic aalstration of metaldehyde at any dose level
tested (100, 500 and 2500 ppm). At the high dogd tef 2500 ppm (185 mg/kg bw/d), one female
showed loss of hind limb function together withiacreased respiratory rate. Loss of the hind limb
function was considered to result from spinal dajdry, even though the lesion was not
histopathologically examined. In the females reicg)\2500 ppm, a slight and transient reduction of
bodyweight gain was detected during the first wektkeatment. The NOAEL for both systemic
toxicity and neurotoxicity is considered to be F@0n (equivalent to 39 mg/kg bw/d) based on the
finding of reduced body weight gain and the loskiafl limb function in one female at 2500 ppm.

Reference: Metaldehyd: A 90-day dietary combined &icity and neurotoxicity
study in Sprague-Dawley rats
Author(s), year: Gauvin, G. V., 2010

Report/Doc. number: Report No. 1714-002
Conducting laboratory: MPI Research, Inc., Mattawdithigan

Guideline(s): OECD Guideline 408 (1998); OECD Gliite424 (1997)
US EPA, OPPTS 870.6200 (1998)

GLP: Yes

Deviations: No

Validity: Yes

Material and Methods:

Test material Metaldehyde

Lot/Batch 080702

Purity 100.0%

Vehicle LabDiet 5002 Certified Rodent Diet Meal

Species Rat

Strain CD, Crl:CD(SD)

Age Approximately 6 weeks at receipt + 28 daysiawtion period
Weight at dosing Males: 244-285¢g; Females: 175-217¢g

Source Charles River Laboratories, Portage, Michiga

Number of animals 60 males, 60 females

The animals were housed individually. The test net®&letaldehyde was administered orally for
13 weeks as a diet additive. Diet and tap wateewagailable ad libitum. Dose levels of 250, 750
and 2500 ppm were tested by using dose groups ofal® and 10 female animals each for the
FOB (Functional Observational Battery) evaluatiod & male and 5 female each for the locomotor
activity evaluation (Table 84).
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Table 84: 90-day dietary combined toxicity and éoxicity study in rats - Study Design

Number of Animals
Group Number? Dose Level (ppm) Male Female
1 0 10 10
2 250 10 10
3 750 10 10
4 2500 10 10
5 0 5 5
6 250 5 5
7 750 5 5
8 2500 5 5
® Groups 1 through 4 were designated for FOB evalnatand Groups 5 through 8 were design
for locomotor activity evaluations.

General Observations: All animals were observedrforbidity, mortality, injury, and the
availability of food and water twice daily. Body \ghts for all animals were measured and
recorded the day of receipt (not reported), paorandomization (not reported) and weekly
beginning day-1 during the study. Food consumpitas measured and recorded daily during the
study and reported weekly. Food efficiency wasuated for each week that food consumption
was measured.

Detailed clinical examinations (DCE) of each aninvale performed one week predose and during
weeks 2, 6 and 10 of the study. Following each E@filed clinical observations (DCO) of each
animal were performed one week predose and dureeksvl, 5, 9 and 13 of the study. Both DCE
and DCO included, but were not limited to, evalortf the skin, fur, eyes, ears, nose, oral cavity,
thorax, abdomen, external genitalia, limbs and, fi@sfpiratory and circulatory effects, autonomic
effects such as salivation, and nervous systenatsffiecluding tremors, convulsions, reactivity to
handling, and bizarre behavior.

FOB and Locomotor activity evaluations were perfedion all designate animals one week
predose and during weeks 1, 5, 9 and 13 of theysk@B evaluations were conducted without
knowledge of the treatment groups and includedelasducted in the home-cage, during
handling, in the open field and others. During efield evaluations, each animal was observed for
a minimum of 3 minutes in a black plexiglass™ ofsagon box measuring 20 x 20 x 8 inches. The
parameters evaluated in the FOB were based on thakeed in Moser et al., 198&nd Moser et

al., 1996. The observations included, but were not limidetvaluation of activity and arousal,
posture, rearing, bizarre behavior, clonic anddenovements, gait, mobility, stereotypy, righting
reflex, response to stimulus (approach, click,gaich, and touch), palpebral closure, pupil
response, piloerection, exophthalmus, lacrimasatyation, and respiration. The amount,
gualitative and/or quantitative measures, of ddéfenand urination were also recorded. Forelimb
and hindlimb grip strength was measured using thegulure described by Meyer et al., 19@8d
hindlimb splay was quantitatively measured as desdrby Edwards and Parker, 197/ain
perception was assessed by measuring the latemegminse to a nociceptive (thermal) stimulus
when each animal was placed on a hot plate apgasatuo 52 + 1°C as described by Ankier,
1974. Body weight and temperature were also measu@dthE Locomotor activity evaluations
each animal was placed into the correct Hamiltond€r enclosure for monitoring. The duration of
monitoring was 60 minutes with the data summarinéml 10 minute segments. A range of different
activities were assessed in a three dimensionay amd were recorded. Only basic movement, fine
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movement, rearing, and distance (cm) were usedritparisons between treated and control
animals as the most representative activity pararset

! Moser VC, McCormick JP, Creason JP, MacPhail R@ngarison of chlordimeform and carbaryl
using a functional observational battery. Fund Apmkicol 1988;11:189-206.

2 Moser VC, Ross JF. US EPA/AIHC Training video aeférence manual for a functional
observational battery. US Environmental ProtecAgency 1996; Washington, D.C.

3 Meyer OA, Tilson H A, Byrd WC, Riley MT. A methddr the routine assessment of fore- and
hindlimb grip strength of rats and mice. Neurobehaxicol 1979;1:233-236.

* Edwards PM, Parker, VH. A simple, sensitive anjcive method for early assessment of
acrylamide neuropathy in rats. Toxicol Appl Pharold®77;40:589-591.

> Ankier SI. New hot plate tests to quantify anteiveptive and narcotic antagonist activities. Eur J
Pharmacol 1974;27:1-4.

® Latendresse JR, Warbrittion AR, Jonassen H, CrBasyFixation of testes and eyes using a
modified Davidson’s fluid: comparison with Bouirfleid and conventional Davidson’s fluid.
Toxicol Pathol. 2002 Jul-Aug;30(4):524-33.

Ophthalmoscopic examinations were conducted oan@hals pretest and prior to terminal
necropsy.

Clinical pathology evaluations were conducted anaeimals/sex/dose level selected from the FOB
and locomotor activity animals prior to terminatr@psy. The animals had access to drinking water
but were fasted overnight prior to sample collattiBlood samples were collected via the vena
cava after carbon dioxide inhalation.

For Neuropathology evaluations five rats/sex/desellwere randomly selected for neuropathology
evaluations from the 10 rats/sex designated for Egdninations. These rats were euthanized. The
brain, spinal cord at the cervical (C3-C7) and lamf@13-L4) swelling, proximal sciatic nerve,

mid thigh, sciatic notch, sural, tibial, and fibukerves, trigeminal, and dorsal root ganglia, and
dorsal and ventral root fibers were excised anedfix 3% paraformaldehyde and 3%
glutaraldehyde in 0.1 M phosphate buffer.

Tissues were either embedded in plastic or paraffentral nervous system (CNS) and peripheral
nervous system tissues and skeletal muscle wanedtaith hematoxylin and eosin and a
sequential section from the same block was stamntdLuxol fast blue/cresyl violet. For the initial
gualitative analysis, microscopic examinations afgffin and plastic sections were performed on
all designated animals at 0 and 2500 ppm.

Necropsy examinations were performed on all sung\animals not designated for neuropathology
evaluations at terminal necropsy. The animals watbanized and examined carefully for external
abnormalities including masses. The skin was redtefrom a ventral midline incision taking care
not to open the thoracic cavity, and any abnormealivere identified and correlated with
antemortem findings. The trachea was exposed amajped, the thoracic cavity opened, and the
lungs removed and examined while inflated. The sungre deflated and weighed with the trachea.
The abdominal, thoracic, and cranial cavities veet@mined for abnormalities and the organs
removed, examined, and, where required, placectatie. The pituitary was fixed in situ. All
designated tissues were fixed in neutral buffecechélin, except for the eye (including the optic
nerve with contiguous Harderian gland) which wasdi using Davidson’s fixative. Formalin was
infused into the lung via the trachea and intouheary bladder. A full complement of tissues and
organs was collected from designated animals.
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Organ weights were recorded for all surviving arlgweot designated for neuropathology
evaluations at the scheduled necropsy and appteqmigan weight ratios were calculated (relative
to body and brain weights). Paired organs were hegigogether. The thyroid/parathyroid gland
and pituitary gland were weighed following fixatioh combined weight of the thyroid gland with
bilateral parathyroid glands was obtained.

Microscopic examination of fixed hematoxylin andeestained paraffin sections was performed
on tissues from the control (O ppm) and high dosegs (2500 ppm). A four-step grading system
was utilized to define gradable lesions for comgraribetween dose groups. Slides from all
treatment groups were examined and scored forreol and hepatic tissues.

Results:

Mortatlity: One male rat from the high dose grougddon Day 7 of the study. It was not necropsied
at the time of death since the animal was in ortb@flocomotor activity” designated groups

which were exempt from this requirement in the peot. In the opinion of the Study Director this
single death was spontaneous and of idiopathi¢noaigd not atypical in these types of toxicity
studies.

Body Weight: There were slight between differencethe group mean bodyweights at the
initiation of the study feeding schedule. The rdifierences between the groups appeared to
remain stable across the 13 weeks of exposure t@ldebyde feed admixtures. The rate of growth
appeared unaffected by metaldehyde treatments. fd@elemonstrated a normal growth rate
regardless of the dose of metaldehyde consumexbniinast, the female rats exposed to the 2500
ppm metaldehyde food admixture did not gain wedyring the first week of treatment compared
with the gain in weight of controls and other dogealips. This differential weight was not re-
gained across the remaining 12 weeks of the stutlyel female high dose treatment group (2500
ppm), while all female rats showed normal growtiesaThe reduced bodyweights noted for
females in the high dose (2500 ppm) group weréattd to an initial palatability effect and a
slightly reduced food intake during the study. Eheas no effect on food efficiency and the
animals remained healthy and active. Thereforapatih the reduced bodyweight is related to
dietary exposure to metaldehyde it is considerdifely to reflect a toxicologically significant
effect.

Food Consumption: There was a decrease in volufiaryadmixture consumption during the first
week of exposure to metaldehyde in both male amdlie rats. The decrease was limited to an
approximate 2-3 grams of daily ration in male aghdle rats, respectively. This decline was
attributed to a common feature of rodent behavimit shyness”, attributed to an initial palatatyili
effect, which was short lived. By Week 2, all rdesnonstrated equivalent week-to-week variations
in the amount of food consumed. Male rats did ppear to demonstrate any dose-related changes
in group mean food consumption over the coursa®fl8 weeks of exposure. Whereas, female rats
in the 2500 ppm group consistently ate slightly lggn females in the control and the other
treatment groups. Food efficiencies in male andalemats demonstrated a differential pattern over
the 13 weeks of data collection and there was nmbeegroup variation among females. However,
no dose-dependent differences were noted for aitlade or female rats on this study and the
variability between groups was not considered tbiblgically relevant.

Clinical Examinations: No clear dose-related orabt# changes in clinical examinations were
found on this study. There were some incidencésprse hair” in both male and female
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metaldehyde treated rats that were the cause wiagnot being categorized as “normal”;
however, these signs were not clearly dose-depéiageimot out of the normal expectations in a 13
week rodent study of this type.

Clinical Observations: Similar clinical signs wéoeind during these observations as was reported
for the interim examinations conducted as descrdiex/e. While the total number of animals
categorized as “normal” declined within and betweeeks on study, these were not clearly dose-
dependent. Overall, it is considered that thereewertoxicologically significant detailed clinical
observations among metaldehyde treated groups.

Functional Observational Battery (FOB): When reviepthe FOB, neurotoxicity is not defined by
a single element or findidg. Generally, clusters of behavioral markers willsneliably support a
claim on neurotoxicity'°. Based on the behavioral and functional domairte@fOBs, no clear or
definable neurotoxicity was demonstrated in anyeeagiving up to 2500 ppm of metaldehyde over
the 13 weeks of daily exposure in food admixtures.

" Chang LW (editor). Principles of Neurotoxicologyew York: Marcel Decker. 1994.

8 Annau Z (editor). Neurobehavioral Toxicology. Balore: The Johns Hopkins University Press.
1986.

® Russell RW, Flattau PE, Pope AM (editors). BehaliMeasures of Neurotoxicity: Report of a
Symposium. Washington DC:National Academy Pres8019

9Weiss B, O’Donoghue JL (editors). Neurobehavidiaticity: Analysis and Interpretation. New
York:Raven Press. 1994.

Locomotor Activity: There were some group differeaaoted during the first 10 minutes of the 60
minute monitoring periods on individual parametrieasurements of activity. Week-to-week
variations in the temporal changes in rearing, fir@zements, basic movements, and total distance
traveled were similar across all treatment groéfisiats in all four treatment groups showed
normal “habituation” to the environments with th@emal and expected decline in activity across
the 10 minute monitoring segments of the one-hessisns. Metaldehyde did not have any
significant effects on motor function, learningdanemory as assessed in the locomotor activity
monitoring on this study.

Opthalmoscopic Examinations: There were no tesflenelated changes in the results of the
opthalmoscopic examinations conducted in this stiddymal age and gender related findings were
noted that were not attributed to metaldehyde ex@ss

Clinical Pathology: There were no definitive tedicie-related effects among hematology
parameters in either sex at any dose. In males there minimal decreases in lymphocytes at 250
ppm (21%), 750 ppm (24%) and 2500 ppm (20%). Theegaremained within expected historic
control ranges. There was an increase in neut®ph2500 ppm (70%) relative to controls, which
was attributed to 2 individual animals with higHues. Similar changes were not seen in females
and these changes lacked a dose response hen@dlmnsidered unlikely to be related to the test
article. No other toxicologically relevant alteais among hematology parameters were observed.

There were no test article-related effects on clagigm parameters in either sex at any dose.

There were no definitive test article-related efemmong chemistry parameters in either sex at any
dose. Two individual male animals had mild increaseaspartate aminotransferase (AST) and
creatine kinase relative to controls and other afsrwithin the group. These changes indicate mild
muscle injury which may be test article relatednardental; however, they did not reach statistical
significant relative to controls.
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Necropsy: There were no metaldehyde-related magpiseffects at any dose level in either sex.
All macroscopic findings were considered to bedeaital.

Organ weights: Metaldehyde-related organ weiglaat$f were limited to the liver. Statistically
significant increased liver/body weight % was olkiedrin males giver 750 ppm (Table 85) and
correlated with microscopic hepatocellular cenbiltar hypertrophy. Although liver weight
increases were not observed in females (with tieepion of a slightly increased liver/body weight
% in 2500 ppm females), hepatocellular centrilobbigpertrophy was also observed in females
given> 750 ppm. Statistically significant organ weightr@ases were present in the pituitary
glands of females and adrenal glands of males. Meryvenicroscopic correlates were not observed
in either the pituitary or the adrenal glands,itfteases were of similar magnitude at higher
dosages (i.e. lacked a strong dose dependent epamd similar trends were not observed in the
opposite sex. Absolute pituitary weights were iased by 13 (not statistically significant), 19 and
21%, pituitary/body weight % were increased by28and 29% at 250, 750 and 2500 ppm,
respectively and pituitary/brain weight ratios warereased by 10, 15 and 17% at 250, 750 and
2500 ppm, respectively in females (statisticalgngicant at 2500 ppm only). Statistically
significant increases in absolute and relative/bedight % were observed in the adrenal gland of
males given 2500 ppm by 22 and 28%, respectiveghduld be noted that the mean control values
in this study were slightly lower than those obgeélrin control data of the conducting laboratory
which may have accounted for the apparent orgaghwv@creases. The mean historical control
weight for female pituitary glands was 0.02021 canepl to the study control mean of 0.0175. The
mean historical control weight for male adrenahgkawas 0.0641 compared to the study control
mean of 0.060. Based on the lack of microscopicetates and lower than average control mean
weights, the increased pituitary and adrenal glaeights were not considered related to
metaldehyde administration. All other organ weigénges were considered reflective of expected
biological variation and not directly related totaldehyde based on lack of statistical significance
microscopic findings and/or lack of dose dependency

Table 85: Metaldehyde-related liver weight changes

Male and Female (Percent change relative to contrpl

Dose level: ppm 250 750 2500

Sex M F M F M F
Liver 12% 17% 19% 14% 112% 11%
Liver/BWt% 18% 13% 113% 1<1% 118% 14%
Liver/BrWt ratio 15% 11096 18% 17% 18% 15%
®Significantly different from control; (p<0.05) | 1 - Increased

PSignificantly different from control; (p<0.01) | | - Decreased

BWt - Body Weight Brwt - Brain Weight

Microscopic examinations: Metaldehyde-related nscaopic effects were observed in the livers of
males and females giverr50 ppm. Hepatocellular centrilobular hypertroptasveharacterized by
enlargement of the hepatocytes surrounding thealergin with abundant cytoplasm. There were
minimal increases in the incidence and severityegfatocellular changes in the 750 ppm treatment
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group. The changes that were documented in thigogneere considered normative adaptive
changes and not adverse. A notable increased mmdend severity of tubular mineralization was
observed in the kidneys of females given 2500 ppubular mineralization is frequently observed
in the kidneys of rats (i.e. background lesion)efEhwere no reported abnormalities in renal clinica
chemistry parameters and tubular mineralization neabserved in the males. Although the
tubular mineralization was not likely directly redd to metaldehyde administration, the possibility
of metaldehyde involvement at 2500 ppm could ndublg excluded. All other microscopic

findings were considered incidental and of the tyyffeequently observed in rats of this strain and
age.

Neuropathology: There were no metaldehyde-relageniapathologic macroscopic or microscopic
findings in either the central or peripheral nerwvsystems. Focal axonal/myelin degeneration was
observed sporadically in the various peripheral@segments in both control and treated animals.
Focal axonal/myelin degeneration can be a commokgpaund finding in the peripheral nerves of
rats and often increases in severity and frequeriityage. All observed axonal/myelin
degeneration in this study was considered to bdental.

Conclusion: Metaldehyde exposure of up to 2500 ppfaod admixtures did not produce any
significant neurotoxicity in male or female ratstbis study. A NOEL for neurotoxicity of 2500
ppm metaldehyde has been established by this study.

Structurally, a daily dose exposure of 2500 ppmatdehyde for 13 weeks was found to produce
significant changes in liver weights and incidenaekepatocellular centrilobular hypertrophy.
Changes in the 750 ppm treatment group were miramalnot considered adverse. For these
reasons the NOAEL for metaldehyde-induced systeéoxicity in the present study is set at 750
ppm (39.3 and 46.85 mg/kg/day for male and feneatie respectively).

In order to clarify the neurotoxic potential of ralelehyde, a position paper was requested from the
notifier, as convulsions (or other signs of neuxatiby) were observed in most of the studies and
species (acute oral, 28-d rats, 1-year dogs, chtoricity rats, 2 generation rats, developmerdal r
and rabbit). Theotifier considers the central nervous system not a speaifjet organ of short

term toxicity of metaldehyde. The following argurtegion was provided by the notifier:

* Metaldehyde is rapidly absorbed by rats after explosure with no evidence of
accumulation as metaldehyde is rapidly and effettimetabolised to acetaldehyde, then
further oxidised through the citric acid cycle dhd major part expired as carbon dioxide
(Selim, 1990, Doc. No. 512-001, see DAR).

» This kinetic profile determines the toxic profildieh is characterized by acute and transient
effects occurring immediately after dosing in tlezipd of the most elevated plasma
concentrations. Studies with repeated daily adrmatisn caused repeatedly daily clinical
symptoms of acute intoxication which were transient

* Both single and repeated treatments induced acxie effects including partly pronounced
neurological symptoms.

* Metaldehyde induced neurofunctional effects likeexa, twitching, tremors and/or
convulsions following repeated exposure. As théfeees did not persist, they were not in
line with sustained dysfunctions normally inducegdclassical neurotoxins.

» Because of the distinct differences between Melalde and classical neurotoxins, the term
“neurotoxic effect” was not considered adequateh@racterize the toxicity profile of
metaldehyde.
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* In part of the metaldehyde studies, there wereviddal cases of mortality. These cases
were not seen frequently and did not follow a dmse time related incidence pattern that
would point towards the presence of cumulativeat$fer other typical modes of actions
related to subchronic dosing. With respect to theve kinetic and toxic profile these cases
are interpreted as the combination of a rapid es®eof significant metaldehyde plasma
concentration with individual cardiovascular sugt®lity of the animal in question at the
day of administration.

» Hind limb paralysis/paresis due to mechanic vegklesions was not very frequently
observed. They were considered to occur secondgsonounced acute neurological
symptoms causing mechanical impact on the lumlzaomeof the vertebral column. A
genetic predisposition of certain rat in- and oetbstrains for mechanical liability of the
lumbar vertebrae could be a contributing factortfer observed lesions. This finding is
clearly not caused by a neurotoxic mechanism |gamtiegeneration or other toxic damage
to the central or peripheral nerve tissue. Thasglsicases are relevant for the acute toxicity
profile of metaldehyde, but not relevant for cléisation and labelling as neurotoxicant.

TheRMS (i.e. dossier submitter)can follow the notifier's arguments that the néwmotional

effects (e.g. tremor, convulsions, ataxia, pardelfwing exposure to metaldehyde only occur at

doses which are clearly acute toxic and are thexefovered by acute toxicity classification.
4.12.1.2 Immunotoxicity

No data available.

4.12.1.3 Specific investigations: other studies

Not relevant for classification and labelling of tadehyde.

4.12.1.4 Human information
See also section 4.2 Acute Toxicity

Signs and symptoms of acute poisoning: Some infoomas presented in the Toxicology Update
published in the Journal of Applied Toxicologyoh Burg R., 1991; Doc.No. 592-02&hich is a
brief review on toxicology data found in literatutata bases.

However, more detailed information is found in thesertation oBorbely A. (1970, Doc.No. 592-
001).The neurological symptoms of metaldehyde are destias follows:

Confusion, restlessness, haziness, drowsiness, gpasms, tremor, muscle twitching, chorea,
abnormal reflexes, ataxia, elevated muscle tongetsgnsitivity, Chvostek’s sign, Trousseau’s
sign, disturbed vision, amnesia, respiratory ayresis sardonicus.

4.12.2 Summary and discussion

Neurofunctional effects (e.g. tremor, convulsiaatsxia, paresis) following exposure to
metaldehyde are considered to occur only at dokedhvare clearly acute toxic. These effects do
not persist (with exception of hind limb paresiBdwing spinal cord injury) and are not in line it
sustained dysfunctions normally induced by clas$siearotoxins. Because of the distinct
differences between metaldehyde and classical teeuns, the term “neurotoxic effect” was not
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considered adequate to characterize the toxicdflprof metaldehyde. Therefore in the EFSA peer
review it has been agreed that metaldehyde doe®goire classification as neurotoxicant. The
accurate conclusion drawn by EFSA is “Acute toxfeas following metaldehyde administration
include partly pronounced neurological symptomshaut specific neurotoxic mechanism leading
to degeneration or other toxic damage to the ceotnaeripheral nerve tissue. Therefore these
reversible effects at high doses are not relevamntl&ssification and labelling as neurotoxicant.”
(see peer review report, evaluation table, 2. tpafi clarification,
http://reqisterofquestions.efsa.europa.eu/rogFratiteitputL oader?output=ON-1866

4.12.3 Comparison with criteria

Not relevant, not required.

4.12.4 Conclusions on classification and labelling

Regulation (EC) No. 1272/2008: no classificatioagmsed
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5 ENVIRONMENTAL HAZARD ASSESSMENT
5.1 Degradation
Table 86: Summary of relevant information on degten
Method Results Remarks | Reference
Guideline Type of Matrix Temp. Result/Half-life
study
EPA Subdiv. N, | Hydrolysis pH 5, 7 and 9, sterile 25°C hydrolytically stable Carpenter M.
Section 161-1 buffer solutions (1989a)
EPA Subdiv. N, | Photolysis pH 7, sterile buffer 25°C photolytically stable Carpenter M.
Section 161-2 solution (1989b)
OECD 301E Biological test medium inoculated | 24 — not readily biodegradable Withrich V.
degradation | with active sewage 26.5°C (1990a)
(ready) sludge
OECD 301F Biological test medium inoculated | 22 °C not readily biodegradable Lebertz, H.
degradation | with active sewage (2008)
(ready) sludge
OECD 302B Biological test medium inoculated | 19 — not inherently biodegradable Wathrich V.
degradation | with active sewage 235°C (1990b)
(inherent) sludge
BBA part IV-5-1 | Water/Sedi- | water: 20 Water Mollerfeld J.,
ment study | pH8.4-9 +2°C DTso Rombke J. &
sediment: 11.35d (S1), 10.25d (S2) Heller M.
pH7.8-7.9 DT (1993) -
37.71d (S1), 34.07 d (S2) Calculations
Whole system: reviewed June
Metaldehyde 2009
DTso
4.10d (S1), 4.42d (S2)
DTgo
13.61d (S1), 14.97 d (S2)
Acetaldehyde
DTso
30.98d (S1), 19.01 d (S2)
DTgo
102.90d (S1), 63.14 d (S2)
OECD 308 Water/Sedi-| water: 20 Water Kane, T. (2009)
ment study | pH5.1-7.8 +2°C DTso
sediment: > 1000 d (Silt loam), 473 d
pH7.4-8.0 (Sand)
DTgo
> 1000 d (Silt loam), > 1000 d
(Sand)
Whole system:
Metaldehyde
DTso
>1000 d (Silt loam), >1000 d
(Sand)
DTgo
> 1000 d (Silt loam), > 1000 d
(Sand)
OECD 307 Aerobic pH: 6.1 -7.3 20 °C DTso Hockey-stick Juozenaite, A.
degradation | OC 1% - 4.2 % 6.6d-19.4d (2009)
in soil
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5.1.1 Stability

Reference: Carpenter M. (1989a): Hydrolysis of metdehyde as a function of pH at 25 °C.

; LONZA Report No. 1410; Document No. 711-001

Guideline: EPA, Pesticide Assessment Guidelinebdiision N, Section 161-1, Hydrolysis
studies, October 1982

GLP: Yes

Test item: [U¥'C] metaldehyde, radiochemical purity >99 %, batch8232

Material and methods:

The hydrolytic stability of [UX*C] metaldehyde in an aqueous solution of a nominal
concentration of 2hg/L was studied at pH 5, 7 and 9. Two differentpbBuffers were applied
to evaluate buffer catalysis of the degradatiorcess: TRIS buffer
(tris(hydroxymethyl)aminomethane/HCL) and HEPESfé&ufN-2-Hydroxyethylpiperazine-N -
2-ethane-sulfonic acid). The pH 5 and pH 9 buftdutsons consisted of acetic acid / sodium
acetate and boric acid / borax. The test vesseais iweubated in the dark under sterile
conditions at 25°C up to 32 days. Duplicate sampie® taken at days 0, 1, 3, 6, 9, 14, 22 and
32 and analysed by LSC, TLC and reverse phase HPh€DTs, values were calculated with
linear regression assuming first order kinetics.

Findings:

The pH values measured on each sampling day sho&eations of only 0.01 units for the pH
values showing sufficient stability of the buffed@ions. The concentration of metaldehyde
remained constant until the end of the study. Tkasured amounts of applied radioactivity in
all samples were within the range of 98.6 — 100N& hydrolytic degradation products were
observed except for one sample at pH 5 at day Z2endmall amounts of paraldehyde and
acetaldehyde were detected. Since this was thesantyple at which degradation was observed
the sample was considered to be an outlier (rejdzased on the “Q” test) and was not further
taken into account.

Conclusion:

Metaldehyde was hydrolytically stable at a temperabf 25 °C and pH values of 5 — 9.
Comment (RMS):

The study was considered to be acceptable.

Photochemical Degradation

Reference: Carpenter M. (1989b): Photodegradationfanetaldehyde in pH 7 buffered
solution. LONZA Report No. 1412; Document No. 712l

Guideline: EPA Pesticide Assessment Guidelinesdisidgion N, Section 161-2,
Photodegradation studies in water, October 1982

GLP: Yes

Test item: }*C]-metaldehyde, radiochemical purity 97.7 %, batoh8232

Material and methods:

“C-metaldehyde was applied to a pH 7 buffer solusiban initial concentration of 3@y/L.
Additionally photosensitized samples were prepamdaining 1 % by volume acetone. The
test vessels were incubated at 25 + 1 °C unddlestanditions and continuous irradiation with
a xenon arc lamp (wavelength 300 — 750 nm, 0.02938649 W/rfi) up to 30 days. Duplicate
samples were taken on days 0, 1, 3, 7, 14 and @@m@alysed by LSC and HPLC.

Findings:

No degradation of metaldehyde was observed indhle @bntrols, in irradiated sensitized
samples and in irradiated non-sensitized samplesnieasured concentration of metaldehyde
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remained stable during the test within a rangeb0® 9 98.1 % of applied radioactivity. Since
no photolytical degradation was observed (regasddéshe presence of acetone as a
photosensitizer) no estimation of the photolytialf-life was conducted.

Conclusion:

Metaldehyde is photolytically stable at pH 7 aneéraperature of 25 °C.

Comment (RMS):

The study was considered to be acceptable.

5.1.2 Biodegradation
5.1.2.1Biodegradation estimation

5.1.2.2Screening tests

Reference: Withrich V. (1990a): Ready biodegradgbModified OECD Screening Test for
P0O071. LONZA Report No. 1490; Document No. 713-002

Guideline: OECD 301 E: Ready Biodegradability: Mati OECD Screening Test (1981)
GLP: Yes

Test item: Metaldehyde, purity 99.3 %, batch nel&4

Material and methods:

Metaldehyde was dissolved at a nominal concentratfd 00 mg/L in a test medium containing
0.5 mL active sewage sludge per 1000 mL. The flask® loosely covered with an aluminium
foil. Duplicate test vessels with metaldehyde,iagiand blank controls were incubated for 28
days in the dark at 24 — 26.5°C. Samples were takeDOC analysis on days 0, 7, 21 and 28.
Findings:

Aniline reached a level of biodegradation of 97 #him 7 days showing sufficient biological
activity of the sewage sludge. 18 % degradatiometialdehyde was observed within the 28-day
incubation period. Metaldehyde was slightly degdhbet it failed clearly the trigger value of
70 % removal of DOC. Therefore it has to be clasgias not readily biodegradable.
Conclusion:

Metaldehyde is not readily biodegradable.

Comment (RMS):

The pH value was not measured, but since the tedium was prepared according to OECD
guideline 301, the study was considered to be aabkp

Reference: Wuthrich V. (1990b): Inherent biodeghalds: “Modified Zahn-Wellens Test”.
LONZA Report No. 1488; Document No. 713-001

Guideline: OECD 302 B: Inherent Biodegradabilityotiified Zahn-Wellens Test (1981)

GLP: Yes

Test item: Metaldehyde, purity 99.3 %, batch nal&%4

Material and methods:

Metaldehyde was dissolved in a test medium at amarooncentration of 100 mg/L. The test
medium was prepared according to OECD guideline B62amount of sludge corresponding to
0.2 g dry material was added per litre test meditwo replicates of the sample treated with
metaldehyde one sample treated with aniline andaaok controls were incubated in the dark
for 28 days at 19 — 23.5 °C. The flasks were adnaith a flow rate of 0.5 — 0.7 L/minute
resulting in an oxygen concentration of 8.4 — 9 @ per litre. The pH values were in the
range of 7.5 — 7.8. Samples were taken for DOCyarsimmediately after application and at 3
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hours, 7, 14, 21 and 28 days after treatment.

Findings: Aniline degraded by 98 % within 14 daewing sufficient biological activity of the
sewage sludge. After 28 days only 6 % degradationetaldehyde was observed. The level of
20 % reduction in DOC within 28 days was not redched therefore metaldehyde has to be
classified as not inherently biodegradable.

Conclusion:

Metaldehyde is not inherently biodegradable.

Comment (RMS):

The study was considered to be acceptable.

Reference: Study on ready biodegradability of Metalehyde
Author(s), yeal Lebertz, H., 200

Report/Doc. number: Lonza Report No. 4317, Doc. N&-003
Guideline(s): OECD 301 F

GLP: Yes

Deviations: None

Validity: Yes

Material and methods:

A test medium was prepared according to the OECId¢lne 301 F and inoculated with active
sewage sludge. Metaldehyde was dissolved in thenedium at a nominal concentration of
100 mg/L. The incubation flasks were closed andlyated for 28 days at 22°C. The oxygen
uptake was continuously measured by using a mamong&adium benzoate was used as a
positive control.

Findings:

Metaldehyde showed a degradation of 2.8 % withen2B-day incubation period and is
classified as not readily biodegradable in termthisf test (Table 87). The positive controle
sodium benzoate reached a level of 91 % biodegoadaithin 28 days showing an adequate
activity of the used inoculum.

Table 87: Ready biodegradability test with Metalgihand the positive control Sodium benzoate
(results expressed as % degradation)

Time after
application Degradation of Metaldehyde Degradation of Sodium
[days] Benzoate
Setl Set 2
0 0.0 0.0 0
7 1.0 0.3 79
14 2.1 0.6 88
21 2.8 1.6 90
27 3.3 2.1 91
28 3.3 2.3 91
Conclusion:

Due to the fact that only 2.8 % of the Metaldehy@es degraded during the 28 day incubation
period it has to be classified as not readily bgrddable in terms of this test.
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Comments (RMS):
The study is considered acceptable

5.1.2.3Simulation tests

Reference: Determination of the degradation ansigtence of’C-Metaldehyde in
the water/sediment-system

Author(s), year: Modllerfeld, J., Rombke, J., Hellgr., 1993

Report/Doc. numbe Lonza Report No. 2120, Doc. No. -001

Guideline(s): BBA Guideline

GLP: Yes

Deviations None

Validity: Yes

For details on material and methods, please refB/AR.

The study described under PD June 2009, IIA, 7.8H®ved that Acetaldehyde is trapped by
soda lime but not liberated with HCI. The rate efchdation of Metaldehyde in water/sediment
systems was determined using non-linear regressismming first-order reaction kinetics. On
request of the member states and EFSA, thg Bid DTy values of Metaldehyde were re-
calculated during dossier preparation accordirthpéaecommendations of the FOCUS Kinetic
Working group.

Findings:

The formation of C@Qwas very high, accounting for a maximum of 61.5a8d 68.80 % of the
applied radioactivity on day 100 for the sandy kamy system, respectively. The study
described under PD June 2009, IIA, 7.1/12 confirtired only CQ is liberated by adding of
HCI. Therefore, the radioactivity presented for sleela lime traps is only related to the volatile
product CQ. Other volatile compounds did not exceed 0.12 ¥efapplied radioactivity.

The amount of*C-Metaldehyde in the water phases decreased isettdy and loamy system
continuously to a minimum of 0.33 and 0.38 % oflegupradioactivity at the end of the study,
respectively (Table 89). In the sediment extratthe sandy system, tHé&C-Metaldehyde
concentration increased to 10.92 % of applied etivity on day 7 and subsequently
decreased to 0.16 % of applied radioactivity on Ha. In the sediment of the loamy system,
the Metaldehyde concentration increased to a maxiwvaiue of 19.49 % of applied
radioactivity on day 7 and thereafter continuouwdgreased to 0.28 % of applied radioactivity
on day 100.

The major degradation product both in the extrth® sediment and in the water phase was
Acetaldehyde. The amount of Acetaldehyde in theenalhases increased continuously to a
maximum of 22.32 % and 21.73 % of applied radie@gtat day 30 in the sandy and loamy
system, respectively. Thereafter, the amount ot#dehyde in the water phase decreased to
5.39 and 1.58 % of applied radioactivity on day,If@@pectively. In the sediment,
Acetaldehyde occurred with a maximum of 4.70 % &7® % at day 14 in the sandy and loamy
system, respectively

The degradation of Metaldehyde in water/sedimestiesys was described by first order
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degradation kinetics. The [gJvalues in the water phase were calculated to k& drid

11.2 days for the sandy and loamy system, resmdgtiand the D, values were determined to
be 39.1 days and 37.1 days, respectively. In tta¢ Wwater sediment systems Metaldehyde was
degraded with half-lives of 12.4 days (sandy syjtemd 11.9 days (loamy system). The®T
values for the total systems were calculated td1bé and 39.4 days, respectively (Table 90).
On request of the member states and EFSA, thg & DTy values of Metaldehyde were re-
calculated during dossier preparation accordirthpéaecommendations of the FOCUS Kinetic
Working group to separate between degradation astpdtion half-lives with the model
KINGUI Version 1.1 (Peter, S. 2009, Doc. No. 78 50BRD June 2009, lIA, 7.2/10). The
degradation DJy values in the entire system were calculated té.b@ and 4.42 days for the
sandy and loamy system, respectively, and thg Bdlues were determined to be 13.61 days
and 14.97 days, respectively (Table 91). In theewanhd sediment phase Metaldehyde
dissipated with half-lives of 11.35 and 10.78 dégandy system) and 10.25 and 9.78 days
(loamy system). The Dyf values for the water and sediment phases ranged3i..50 to 37.71
days in both systems.

The DTsg and DTy values of the main degradation product Acetaldehgdhe total
water/sediment systems were estimated during tesielopreparation according to the
recommendations of the FOCUS Kinetic Working grolipe DTs values were calculated to be
30.98 and 19.01 days in the sandy and loamy sysespectively. The Dgp values were
calculated to be 102.90 and 63.14 days, respegtivable 92).

Table 88: Percent distribution of applied radiodtiand mass balance in water/sediment systems
treated with 14C-Metaldehyde (results expressed as applied radioactivity)

Organic Water Sedimlent Extractables Sediment Total
Day Volatiles €O phase DCM Methane un- Recov
Extract Extract extractables ered

Sandy system
0 <0.1 0.06 98.97 1.45 0.51 <0.01 101.0
0.25 <0.1 0.13 96.18 3.31 0.95 0.15 100.7
1 <0.1 0.27 91.75 7.72 1.92 0.65 101.7
2 <0.1 0.27 86.48 7.74 2.17 0.57 102.3
7 <0.1 0.57 85.02 10.92 3.65 0.62 100.8
14 <0.1 6.39 59.47 9.28 4.70 8.58 88.42
30 0.11 27.48 23.10 1.09 3.17 20.54 75.49
62 <0.1 50.57 13.41 0.43 1.82 17.03 83.26
100 <0.1 61.57 5.72 0.16 0.87 19.05 87.37

Loamy system
0 0 - 99.46 0.95 0.09 <0.10 100.5
0.25 0 0.12 96.75 4.66 0.62 0.11 102.3
1 0.12 0.22 88.53 9.85 1.42 0.29 100.2
2 0 0.35 83.61 12.82 1.80 0.48 99.1
7 0 0.68 76.44 19.49 2.73 0.84 100.2
14 0 5.08 57.23 15.01 3.76 6.13 87.2
30 0 36.82 22.99 1.26 2.84 13.33 77.2
62 0.01 64.77 5.56 0.24 1.90 18.88 91.4
100 0.01 68.80 2.02 0.28 1.22 10.63 78.7

Dichloromethan
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Table 89: Percent distribution of applied radiodtiand mass balance in water and sediment
phase of an aerobic aquatic systems treated withMdtaldehyde

Metaldehyde Acetaldehyde
Day Water phase | Sediment Water phase Sediment
[% of applied radioactivity]
Sandy system
0 95.87 1.45 3.11 0.51
0.25 93.28 331 2.90 0.95
1 89.10 7.72 2.66 1.92
2 87.14 7.74 2.34 2.17
7 82.61 10.92 241 3.65
14 40.05 9.28 19.42 4.70
30 0.78 1.09 22.32 3.17
62 3.20 0.43 10.21 1.82
100 0.33 0.16 5.39 0.87
Loamy system
0 96.38 0.95 3.08 <0.10
0.25 93.68 4.66 3.07 0.62
1 85.87 9.85 2.66 1.42
2 81.00 12.82 2.61 1.78
7 74.10 19.49 2.35 2.73
14 36.01 15.01 21.22 3.76
30 1.27 1.26 21.73 2.84
62 0.38 0.24 5.18 1.90
100 0.44 0.28 1.58 1.22
Table 90: DT50 and DT90 values for Metaldehyde @tes/'sediment systems
Method of
DTs, (days) DTy (days) R Calculation
Sandy System
Water Phase 11.8 39.1 0.749 First order
Total System 12.4 41.0 0.698
Loamy System
Water Phase 11.2 371 0.643 First order
Total System 11.9 394 0.939
Table 91: DT50 and DT90 values for Metaldehyde @te&/sediment systems
System Phase Dio[d] DT go[d] Model
Sandy System | System 4.10 13.61 Single first order
Water 11.35 37.71 Single first order
Sediment 10.78 35.82 Single first order
Loamy System | System 4.42 14.97 Single first order
Water 10.25 34.07 Single first order
Sediment 9.48 31.50 Single first order

Dwithout taking into account the data of the laggehéirst 14 days of incubation)
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Table 92: DT50 and DT90 values for Acetaldehydmtal water/sediment systems (re-calculated
during dossier preparation with KINGUI Version 1.1)

System DT 50 (days) DT oo (days) Chi? Model
Sandy System 30.98 102.90 17.0 Single first order
Loamy System 19.01 63.14 16.7 Single first order

HsC CH3
}/ o\(
o (0]
)\ © /<
H3C CHS

Metaldehyde

|
|

CHsCHO
Acetaldehyde

|
|

co,

Proposed degradation pathways of Metaldehyde in aqu  atic systems
Conclusions:

Regarding the sequence of the used traps in therfsatdiment study, it is very likely that the
CO, trap was arranged at the last trapping vesselgtraps collecting metabolites are
arranged between the incubation vessel and theti@p).

During the evaluation process, questions relateédedrapping of Metaldehyde and its possible
degradation products in laboratory studies have ba&ised in the reporting tables by the
Member States and by EFSA. Therefore, several wests conducted to identify appropriate
media to trap Metaldehyde and any volatile degradairoducts which could be formed during
the degradation of Metaldehyde in the laboratondists (for details please see Juozenaite, A.,
2009, Doc. No. 741-002, PD June 2009, lIA 7.1/Bsed on these results a trapping system
was proposed and used in the new conducted wateniset study (Kane, T. 2009).

Comment RMS: The review is considered acceptable.
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Reference: “c-Metaldehyde Aerobic Transformation in Aquatic Beeht Systems
Author(s), year: Kane, T., 2009

Report/Doc. numbe Lonza Report No. 4392, Doc. No. -00z

Guideline(s): OECD 308

GLP: Yes

Deviations None

Validity: Yes

MATERIAL AND METHODS:
Test item: “C-labelled Metaldehyde:
Batch 2860DCR021-3
Radiochemical purity >97% (checked before use imgtudy)
Specific radioactivity: 4.03 MBg/mg
Radiochemical purity >97% (checked before use imgtudy)
Non-radiolabelled test substance:
Lot number 37801
Purity 99.6% (expiry date 26 February 2011)

Incubation 202 °C

temperature:

Application rate: 0.07 mg/L corresponding to 708i/pa assuming a 30 cm water
columr

Table 93: Water/Sediment-systems used to investitpa route and rate of degradation of
14C-Metaldehyde

System | System |l
(Calwich Abbey Lake, (Swiss Lake, Derbyshire,
Parameters .
Derbyshire, UK) UK)
Sediment

Soil texture (UK classification) Silt loam Sand
% sand (2000 pm-63 pm) 10 90
% silt (63 um-2 um) 72 4.0
% clay (<2 um) 18 6.0
Organic carbon (%) 4.1 0.6
pH value (H20) 7.8 5.1
Redox-Potential [mV]

(beginning of study) 25 75

(end of study) 22 26
N-total (%) 0.39 0.23
P-total (mg/kg sediment) 946 161
CEC (mVal N/100 g dry soil) 155 2.2
Microbial characterisation (colony forming Day 0 Day 97 Day 0 Day 97
untis/g)
Aerobic bacteria 747500 312250 590000 630000
Aerobic bacterial spores 146500 23050 60000 28000
Anaerobic bacteria 151500 61250 11950 11350
Anaerobic bacterial spores 54500 8850 9675 9225
Actinomycetes 3160 14575 1755 103
Fungi 1010 2150 1030 548

Water

N-total (mg/L) 2.3 1.2

165



CLH REPORT FOR METALDEHYDE

P-total (mg/L) <0.1 <0.1
Organic carbon (mg/L) 6.7 4.7
Total hardness as CaCOs(mg/L) 171 26
pH value

(beginning of study) 8.0 7.4

(end of study) 7.2 6.7
Oxygen content [mg/L]

(beginning of study) 71.1 70.5

(end of study) 71.0 63.9
Redox-Potential [mV]

(beginning of study) 368 364

(end of study) 382 461
Microbial characterisation Day 0 Day 97 Day 0 Day 97
(colony forming untis/g)
Aerobic bacteria 46200 11550 2270 4200
Aerobic bacterial spores 155 133 60 <18
Actinomycetes <13 <223 <10 <10
Fungi <13 120 <10 <13

The degradation df'C-Metaldehyde under aerobic aquatic conditions stiadied in a silt loam
and in a sand water/sediment system which wereatelil from two different lakes in
Derbyshire, UK. The sediment and water charactesisif both systems are summarised in
Table B.8.10.3-6. Incubation flasks for the testtegn were filled with wet sediment and water
in such a way to obtain a sediment layer of 2.5 ¢on and supernatant water layer of 7.5 to

9 cm. Afterwards, the water/sediment systems wikseved to acclimatise in the dark at

20 = 2°C for 19 days. The equilibrium period resdlin a complete phase separation and
stabilisation of the oxygen concentration, pH agdbix potential; these parameters were also
measured at each sampling potfi€-Metaldehyde was dissolved in acetonitrile andiagp
separately onto the water surface of each testisyat a rate of 0.07 mg/L corresponding to a
field application rate of approximately 700 g aidssuming an even distribution in a 30 cm
water column. Acetonitrile was applied to contilakks at a corresponding rate to determine the
microbial activity at the end of the study. Progiss were made for the quantitative trapping of
any volatiles by the installation of a polyurethdoam bung (trapping of Metaldehyde), two
silica gel cartridges coated with 4-dinitrophenyhgzine (DNPH, trapping of Acetaldehyde), a
vessel containing ethyl digol (any additional ornigarolatile) and two vessels containing

1 M KOH trapping solutions (trapping of GO Several trapping media were tested before study
start to have an appropriate trapping system ferstudy in order to trap and to quantify
volatile Metaldehyde, any possible volatile orgaségradation products and g8&eparately.

For details see point B.8.1.1. Samples were takenediately after application and after 1, 2, 7,
14, 29, 59 and 97 days of incubation. The microbailvity of the water and sediment phase
was measured separately for different groups adrsgns (i.e aerobic and anaerobic bacteria,
aerobic and anaerobic bacterial spores, actinoray@atd fungi) at study initiation and at 97
days after treatment. The results demonstratehieanicrobial viability of the study soil at the
time of dosing and during the incubation period wegsesentative of microbially active
systems.

The water and sediment phase was separated arabibactivity in the water phase was
determined by LSC. Sediment samples were extraatedimes with approximately 400 mL
and 200 mL methanol. Day 97 samples were additipeatracted with approximately 200 mL
acetonitrile. The extracts were combined and theeativity in the extracts was quantified by
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LSC and characterised by HPLC. The results of tsdlegamples were confirmed by TLC
analysis. Extracted sediment samples were combtsidetermine levels of un-extractable
residues. Polyurethane bungs were extracted wétoaitrile. Each DNPH cartridge was eluted
with acetonitrile and the eluates from the two redges associated with each sample were
combined. Radioactivity in the trapping solutioestracts and eluates was quantified by LSC.
The presence of GOn the KOH trapping solutions was confirmed byqgppéation with barium
carbonate.

The kinetic analysis of Metaldehyde in the watedisient phase and entire system was
assessed using different kinetic models accordirigg recommendations of the FOCUS
Kinetic Working group.

Findings:

Total mean recoveries obtained during the studgedrirom 96.8 % to 101.7 % and from
97.5 % to 105.8 % of the applied radioactivity fioe silt loam and sand system, respectively
(Table B.8.10.3-7).

Radioactivity in the water phases of both testesystdecreased slowly throughout the
incubation period reaching 68.2 % (silt loam sygtand 73.6 % of applied radioactivity (sand
system) after 97 days.

Non-extractable residues in the sediment did nogeda 4 % in the silt loam system and 1.0 %
of applied radioactivity in the sand system duttimg entire incubation period.

Volatilised Metaldehyde, volatilised Acetaldehydwlather volatile organics did not exceed
2.0 % of applied radioactivity. The formation of €®as low, accounting for a maximum of
4.8 % and 8.1 % of the applied radioactivity on 8@yfor the silt loam and sand system,
respectively.

The amount of*C-Metaldehyde in the water phases decreased iiltheam and sand system
to 72.7 % and 78.5 % of applied radioactivity &y dgTable 94). Afterwards, the level of
Metaldehyde in the water phase remained stabletim $ystems ranging from 64.6 % to 67.4 %
of applied radioactivity in silt loam system andrfr 71.1 % to 78.1 % in sand system. In the
sediment extracts of the silt loam system,fi&Metaldehyde concentration increased to

21.2 % of applied radioactivity on day 14 and ramdiat similar levels on day 97 (Table 95).
In the sediment of the sand system, the Metaldebhgdeentration increased to a maximum
value of 13.5 % of applied radioactivity on day&t thereafter the residue level did not
change obviously.

In both systems, up to three unknown compounds detected during the entire incubation
period none of them exceeded 2.0 % of applied eatiiity in the water phase as well in the
sediment phase. The reaming radioactivity disteduhroughout the regions of the
chromatogram other than those specified was bel6wWaof applied radioactivity in both
systems and in both phases. The proposed degnagailbway of Metaldehyde in aquatic
sediment systems under aerobic conditions is predemder Figure 1.

The degradation kinetics of Metaldehyde in watelifeent systems was evaluated by different
kinetic models according to the recommendationt®@FOCUS Group. The best fit model
based on statistical values and visual assessnamnthosen. The B values in the water
phase and total system were calculated to be > dag®for the silt loam system using DFOP
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and FOMC model (Table 97). For the sand systemDihg values in water and total system
were determined to be 473 days and 714 days usthgrtd DFOP model, respectively. The
corresponding Ddp values were determined to be > 1000 days in blo#isgs of both systems.
Since no decline of Metaldehyde occurred in thensedt phase of both systems from the
maximum level onwards, no kinetic evaluation cdagdconducted for this phase.

Table 94: Percent distribution of applied radioattiand mass balance in water/sediment systems
treated with 14C-Metaldehyde (results expressed as applied radioactivity)

Time Volatiles Sediment
after Water Un- Total
application Met- Acet- Other CcO, | phase Extract- extract- Recovered
[d] aldehyde aldehyde organics ables ables
Silt loam system
0 - - - - 100.3 1.2 0.3 101.7
1 <LOQ 0.2 0.2 0.3 92.3 5.6 15 100.0
2 <LOQ 0.1 0.4 0.6 90.2 7.5 1.8 100.5
7 0.1 0.1 0.9 1.6 75.7 18.5 2.6 99.4
14 0.2 0.1 1.3 2.3 69.6 21.7 3.9 99.0
29 0.3 0.3 2.0 3.6 69.2 20.9 2.7 98.8
59 0.4 0.6 15 4.6 67.1 20.1 2.8 96.8
97 0.5 0.2 2.3 4.8 68.2 21.3 3.3 100.6
Sand system
0 - - - - 99.8 25 0.2 102.5
1 <LOQ 0.7 0.4 0.8 92.8 6.5 0.3 101.3
2 <LOQ 0.2 0.1 0.5 96.3 8.7 0.2 105.8
7 <LOQ 1.0 0.1 1.2 82.2 12.9 0.5 97.9
14 <LOQ 0.8 0.2 2.0 80.7 13.3 0.6 97.5
29 0.1 1.2 0.9 35 77.3 14.1 0.7 97.7
59 0.3 1.2 1.4 5.0 76.9 13.2 0.6 98.4
97 0.5 1.2 1.3 8.1 73.6 13.3 0.6 98.5

Table 95: Characterisation of radioactivity in thater phase of aerobic aquatic systems treated
with 14C-Metaldehyde (expressed in % of appliedoactivity)

Time after
application Metaldehyde Unknown 1 Unknown 2 Unknown 3 Others
[d]
Silt loam system
0 97.6 1.2 nd nd 15
1 89.9 0.2 0.3 0.1 1.9
2 87.9 nd 0.1 nd 2.3
7 72.7 0.5 0.2 nd 2.4
14 67.4 0.3 0.2 nd 1.7
29 67.0 nd nd nd 2.2
59 64.6 0.1 nd 0.3 21
97 66.4 nd nd 0.3 1.6
Sand system
0 97.0 0.7 0.3 nd 1.9
1 90.0 1.3 nd nd 1.6
2 92.3 1.6 0.4 nd 2.0
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Time after

application Metaldehyde Unknown 1 Unknown 2 Unknown 3 Others Y
[d]
7 78.5 0.6 0.1 nd 3.0
14 78.1 0.3 0.1 nd 2.3
29 74.8 nd 0.1 nd 2.4
59 75.0 nd nd nd 1.9
97 71.1 nd nd nd 25

Y radioactivity distributed throughout regions of the chromatogram other than those specified and which did not contain any
discrete radioactive components;
nd not detected

Table 96 Characterisation of radioactivity in tleelisnent phase of aerobic aquatic systems treated

with 14C-Metaldehyde (expressed in % of appliedoactivity)

Time after
application Metaldehyde Unknown 1 Unknown 2 Unknown 3 Others %
[d]
Silt loam system
0 1.1 nd nd nd 0.1
1 5.1 nd nd 0.1 0.4
2 7.0 nd nd <LOQ 0.2
7 17.4 0.1 nd 0.5 0.5
14 21.2 0.1 nd nd 0.5
29 20.6 nd nd nd 0.3
59 19.5 nd nd 0.1 0.9
97 20.5 nd nd 0.1 0.8
Sand system

0 25 nd nd nd 0.1
1 6.1 0.1 nd nd 0.3
2 8.3 0.1 nd nd 0.4
7 12.3 0.2 nd nd 0.5
14 12.6 0.1 0.1 0.1 0.6
29 135 nd 0.1 0.1 0.4
59 12.8 nd nd 0.1 0.3
97 12.5 nd nd 0.1 0.7

T radioactivity distributed throughout regions of the chromatogram other than those specified and which did not contain any
discrete radioactive components;

nd not detected

Table 97: DT50 and DT90 values for Metaldehyde @tes/sediment systems

Compartment | Kinetic model | DT 50 (days) | DT g0 (days) Chiz2
Silt loam system
Water Phase SFO 184 610 5.5
FOMC >1000 >1000 1.8
DFOP* >1000 >1000 1.3
HS >1000 >1000 0.8
Total System SFO 579 >1000 2.8
FOMC* >1000 >1000 11
DFOP >1000 >1000 11
HS nc nc nc
Sand system
Water Phase SFO 287 953 5.5
FOMC >1000 >1000 1.8
DFOP 494 >1000 1.3
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Compartment | Kinetic model | DT s (days) | DT oo (days) | Chi2
Silt loam system

HS* 473 >1000 08

Total System SFO 486 >1000 2.1

FOMC >1000 >1000 0.8

DFOP* 714 >1000 0.6

HS 703 >1000 0.6

nc not calculated
* indicates the best fit with respect to Chi2value and visual assessment of the fit to the measured data

Conclusion:

Metaldehyde dissipated from the water phase wiliT & value of >1000 days in silt loam
system and of 473 days in sand systemsoyBalues for the dissipation from the total system
were >1000 days in both systems. Metaldehyde waiaded within both water and sediment
phases and up to four degradation products (ine/dCO,) were formed. Significant
quantities of intermediate products were not preduduring Metaldehyde degradation in both
systems.

Comments (RMS):
The study is considered acceptable.
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5.1.2.4Degradation in soil under aerobic conditions

Theaerobicmetabolisnof metaldehyde is suggested to occur via micradmal/or chemical
degradation building mainly CG80.4% AR after 21 days). No volatilised Metaldd&ar

other organic volatiles are observed at relevantentrations. The aerobic metabolism studies
showed that Metaldehyde degraded rapidly aftegglese between 6 and 19 days following
hockey-stick kinetic. No metabolites are formedrdv&o AR. The non-extractable residues
increased during the incubation period from a n&ah5% AR to a mean of about 36% AR.

The proposed metabolic pathway in soil is shown ithe figure below:

ey
© o Metaldehyde
ne” 97 Ton,
[ CH3CHO ] Acetaldehyde
CO, Bound residues

DEGRADATION IN SOIL UNDER STANDARD CONDITIONS

The degradation rate of Metaldehyde uraienobicconditions was investigated in four soils,
and the degradation occurred rapidly under aeradmclitions after a lag phase of 5.8 to 19
days, which was essentially no degradation of Metayde during this period. The compound
degraded almost completely over a very short pesfaane with extensive mineralisation to
carbon dioxide and incorporation into bound ressd@Q accounted for up to 80 % of applied
radioactivity and the maximum level of bound resislwas 26 %. A decline of the non-
extractable residues was observed during the @ntitdation period. No intermediate
degradation products were produced in relevant atsque. < 4 % of applied radioactivity).
Using a modified hockey-stick kinetic model, thedp@nd DTy values ranged from 6.6 to
19.5 days and from 8.5 to 22.1 days, respectividig. half-life of Metaldehyde during the rapid
decline phase ranged from 0.5 to 4.1 days. Thelival proposed for further evaluation were
determined by back-calculation of the §gValues (i.e. D§y/3.32) resulting in pseudo-RJ
values ranging from 2.6 to 6.7 days.

The degradation rates are summarised in the thblesv:
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Table 98: Laboratory studies

Metaldehyde Aerobic conditions
Soil type oC pH | Temperatu | DTso/DTogo Duration of DTso Chiz2
(study Ref.) re/_ Hockey-stick lag-phase (d) Pseudo (%)
LTSI (d) single-first-
content ——
Silt Loam, 02-A 1.2 6.5 |20 °C/pF 2 19.5/20.6 19.0 6.2 2.0
Juozenaite, A.
(2009)
Sandy clay 4.2 7.0 |20 °C/pF2 11.6/21.0 7.5 6.3 9.6
loam, Elmton
(294)
Juozenaite, A.
(2009)
Sandy clay 3.1 6.1 |20 °ClpF 2 15.9/22.1 13.2 6.7 9.3
loam, Fladbury
Juozenaite, A.
(2009)
Sandy loam, 1.0 7.3 |20°ClpF 2 6.6/8.5 5.8 2.6 7.8
Lanoe
Juozenaite, A.
(2009)
Geometric mean 5.1

PHOTOLYTIC DEGRADATION ON SOIL SURFACE

It can be concluded that metaldehyde was foune tohotolytically stable on soil surface under
both tested conditions. Besides the parent compaorfdrther radioactive fractions were
observed in the extracts. Since no significant @egpion of metaldehyde was detected during
the study in either irradiated or non-irradiatedteyns it was not possible to estimate accurate
DTso and DTy values.

5.1.3 Summary and discussion of degradation

Summary: Biotic degradation Test guideline GLF |Reliability
design (y/n)

Ready biodegradability

Due to the fact that only 2.8 % of the Metaldehyaes degraded - -
during the 28 day incubation period it has to lassified as not
readily biodegradable in terms of this test.
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Summary: Biotic degradation Test guideling GLF |Reliability
design (y/n)

Water/sediment system (simulation test )

In laboratory incubations in dark aerobic natuealiment water
systems (four systems investigated), metaldehytiiged low to
very high persistence. In the 2 systems where dehghe exhibited
low persistence (where conditions were more oxigisas indicated
by the negative sediment redox potentials meadoratie pertinent
systems), microbial degradation of Metaldehyde rag&d with
DT50 values of 4.1 - 4.4 days for the whole systamd the major
metabolite acetaldehyde was formed (max. ca. 22R4nAwater and
5% in sediment). In these systems acetaldehydditatiimoderate y y
persistence. In the two less oxidising systemsaltiehyde exhibited
very high persistence with DT50 (SFO) values inrdrege of 579 -
486 days and no major metabolites were formed.uRextractable
sediment fraction (not extracted using methanalichloromethane)
was a sink for the carbon radiolabels (all carbamiformly

labelled), accounting for 0.6 — 19 % AR at studyg €9i7-100 days).
Mineralisation of these radiolabels accounted f8r% AR in the
lower oxidation state systems and 62-69% AR uritentore
oxidising systems, at the end of the studies.

Degradation in soil:

The degradation rate of Metaldehyde under aerainiditions was
investigated in four soils, and the degradatioruosa rapidly under
aerobic conditions after a lag phase of 5.8 tod@gdwhich was
essentially no degradation of Metaldehyde during) pleriod. The
compound degraded almost completely over a verst gleviod of
time with extensive mineralisation to carbon di@xahd y n
incorporation into bound residues. Mineralisatiéthe carbon
radiolabels (all carbons uniformly labelled) tolwam dioxide
accounted for 50 - 78 % AR after 22-60 days (teatiim times of
the incubations). The formation of unextractabkidees (not
extracted using methanol) for these radiolabelsauied for 13 — 2(
% AR after 60 days.

Summary: Abiotic degradation Test guideline GLF |Reliability
design (y/n)

Hydrolysis:

Metaldehyde was hydrolytically stable at a tempe®abf 25 °C and y n

pH values of 5 — 9.

Photolysis

Metaldehyde was photolytically stable at a tempeeabf 25 °C and y n

a pH value of 7.

Soil Photolysis

It can be concluded that metaldehyde was foune: tphmtolytically
stable on soil surface under both tested conditiBasides the parel
compound no further radioactive fractions were olee in the y n
extracts. Since no significant degradation of nathyde was
detected during the study in either irradiated am-irradiated
systems it was not possible to estimate accura&OZhd DT90
values.
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Conclusion: The criteria for rapid degradation are not fulfilled becaus:

Metaldehyde is hydrolytically and photolytically stable at a temperature of 25 °C and
environmentally relevant pH values.

Metaldehyde is not readily biodegradable under testonditions within 28 days.

14

In UK simulation study (two less oxidising systemsPT50 whole system is >> 16 d, thereforg
Metaldehyde is considered not to be ready biodegradble/rapid degradable.

52 Environmental distribution

5.2.1 Adsorption/Desorption

The adsorption behaviour of metaldehyde was studi&dsoils using the batch equilibrium
method. The Kvalues were in the range of 0.432 to 0.977 L/kge KeocVvalues were
calculated to be in the range of 38 to 149 L/kdhwaitmedian value of 60.4 L/kg, indicating very
high to high mobility. The Freundlich coefficientnlwas in the range of 0.675 to 1.023 with a
median value of 0.96. A dependency between orgamitent and Koc values is given. The
Kroc values increased with decreasing organic contaoes.

The results are summarised in the table below:

Table 99: Soil adsorption/desorption

Metaldehyde

Soil Type OC % Soil pH Ke Kroc 1/n
(Ref. Study)

Sand 0.29 7.4 0.432 173 0.9099
(Heim & Daly,1999)

Sandy loam 0.46 6.5 0.644 161 0.9651
(Heim & Daly,1999)

Silt loam 1.39 7.1 0.685 57 0.9918
(Heim & Daly,1999)

Clay loam 151 7.5 0.962 75 0.9953
(Heim & Daly,1999)

Humic sand 1.9 5.3 0.735 38 0.974
(de Vette & Aalderink, 2002)

Sandy loam 1.56 7.7 0.633 40 1.023
(de Vette & Aalderink, 2002)

Loam 1.45 7.5 0.807 56 0.961
(de Vette & Aalderink, 2002)

Low humic content sand 0.76 7.8 0.675 78 0.675
(de Vette & Aalderink, 2002)

Median 60.4 0.96

pH dependence, Yes or No No
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5.2.2 Volatilisation

With a Henry’s constant of 3.5 Pd/mol (20°C) and a vapour pressure of 4.4 Pa (20°C)
metaldehyde is expected to volatilise.

In addition, the volatility of metaldehyde fromiguid formulation applied to a soil surface was
experimentally investigated. The experiment shothed metaldehyde was only slowly released
from the formulated product. However once releassakt of the metaldehyde was found in the
trapping solutions for volatile products whereal/@mall amounts were found as extractable
or un-extractable residues in soil. Thereforean be concluded that the potential for
volatilization of metaldehyde in formulated formeses to be significantly reduced.

The photochemical oxidative half-life was estimabgda model calculation according to
Atkinson to be 1.7 hours (12 hours day - 1.5 $@8i-radicals/cr) indicating a quick
degradation of metaldehyde in the troposphere.

Summary: Evironmental Distribution (not relevant for classification and labelling)

Adsorption/Desorption Krocvalues were calculated to be in the range of 583t8 L/kg with an
arithmetic mean of 36.4 L/kg, indicating high matyil

Volatilisation Henry’s constant of 1.6 x $@Pa ni/mol (20° C)
Vapour pressure of 1.3 x $®a (20° C)

5.2.3 Distribution modelling

No data/information available
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5.3 Aquatic Bioaccumulation
Table 100:  Summary of relevant information on aguaioaccumulation

Method Results Remarks Reference

Partition coefficient | Purified product purity: 99.3 % (w/w) Acceptable Cardinaals, J.M.

n-octanol/water at 19.9-20.1 °C The method is (1988b)

OECD 107 log P,y=0.12 RB,=1.33+0.04 at pH | comparable to the | (Doc. No. 114-

(Shake flask method)| 6.7 EEC/AS8 shake flask| 002)

Effect of pH (4 to 10) is not required, method
because Metaldehyde is neither an acid hor

a base.

Because metaldehyde is not an ionisable
compound the water phase is not buffered

Bloconcentranon in | Active substance: purity 99% * Sved, D. W.,

fish Holmes, C. M.,

OECD 305 E (1981), Test dose: 0.1 mg/L Smith, G. J.

EPA Pesticide BCF (steady-state, whole fish, based on (1992),

Assessment total radioactive residues) : 11 Document No.

Guidelines, Lipid content: Not measured 872001

Subdivision N Series | " '

165-4 (1989)

* Due to the low and variable residues in fishues, negligible depuration, and the lack of dedaiidormation
about the kinetic models used for the estimationptéke rate and depuration rate constants inttity seport
(k1 and k2) the estimates for these parametersrenkinetic BCF estimates are not considered tehable.
However, the study is of sufficient quality to demstrate that metaldehyde does not bioconcentrdishirand
hence the study is acceptable.

5.3.1 Aquatic bioaccumulation

5.3.1.1Bioaccumulation estimation

5.3.1.2Measured bioaccumulation data

Reference: Sved, D. W., Holmes, C. M., Smith, G1992): A bioconcentration study with
metaldehyde in the bluegilLépomis macrochirysDocument No. 872-001

Test guideline: OECD 305 E (1981), EPA Pesticidee&sment Guidelines, Subdivision N
Series 165-4 (1989)

GLP: Yes

Material and methods:

Test substance

Metaldehyde, purity: 99 %, batch: 5448; {{G]metaldehyde, radiochemical purity98.4 %

Test organism

Bluegill sunfish Lepomis macrochirysmean length of fish collected during the teStntm

(s.d. 10.4), mean weight of fish collected durihg test: 2.4 g (s.d. 1.57). Detailed information
on lengths and weights of fish at the start of expe and the length and weight development
during the test are not given in the study protoliol information on age of fish at test initiation

is provided.

Treatments0.1 mg/L, methanol was used as a solvent (0.1Linkblvent control: 0.1 mL

methanol/L

Number of animals2 replicates (A and B) per treatment and con#@lfish per replicate
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Duration:

Replicates A: 28 days uptake phase, 21 days depu@tase, replicates B: 28 days uptake
phase plus 1 additional day of exposure at an aser rate of specific radioactivity to increase
the concentration of radioactivity in fish tissdes possible metabolite identification

Test medium:

Dilution water: Fresh water obtained from a wellmM3leep, pumped through a sand filter,
aerated, filtered to remove microorganisms andgest analytical results of the used well
water indicate acceptable quality for the purpdsihis study, hardness: 132 - 148 mg/L as
CaCQ, dissolved oxygen: 5.4 - 8.3 mg/L (> 60 % satorathroughout the study), pH: 7.7 -
8.2

Test conditions and test design:

Flow-through system, 6.4 volume additions everyhadrs, test chambers: Teflfofined,

loading: 0.61 g fish/L test medium that passedubhotest chambers in 24 hours, at any given
time the biomass of fish/ L of test water did neteed 3.9 g fish/L, feeding: flaked fish food,
excess food was siphoned from the test chambdssadtr feeding, photoperiod: 16 hours
light, 8 hours dark, temperature: 20.4 - 22.6 °C.

Water and fish data from replicates A were usedetermine the BCF, the rate and degree of
uptake, and the rate of depuration. Water andsiashples from replicates B were used to
characterise the radioactive residues with regattdir polarity, extractability, and possible
identification.

Biological observations

Daily fish were observed for mortality and sublétsigns of toxicity.

Analytical measurements:

Concentration verifications: On days 0, 3, 7, 14aRd 28 of the uptake phase and on days 1, 3,
7, 10, 14 and 21 of the depuration phase water lesmere collected from the solvent control
and treated test chambers and analysed for tat@laetivity by LSC. The concentrations of
radioactivity in the water samples were convertethy metaldehyde equivalents/L.
Radioactivity in the samples was corrected for gasknd radioactivity and counting efficiency
by an external standard method. LOQ: 0.0078 mg/L.

Determination of total radioactivity in fish tissie€On days 0, 3, 7, 14, 21 and 28 of the uptake
phase and on days 1, 3, 7, 10, 14, and 21 of gmeragon phase four fish were sampled from
replicates A of the treated and solvent controlgso Non edible (fins, heads, and viscera) and
edible tissue fractions from the four fish were ledo Analysis of total radioactivity was
performed by homogenisation of tissue samplesv@tbby combustion and LSC analysis of
the trapped C® The concentrations of radioactivity in the tissaenples were converted to mg
metaldehyde equivalents/kg of tissue. Radioactivitihe samples was corrected for
background radioactivity, counting efficiency, as@mbustion efficiency. LOQ: 0.29 mg/kg.
Determination of polar, non polar and non extraletaesidues in fish tissues: On day 28 of the
uptake phase 10 fish were collected from replicBte$ the treated and solvent control groups.
The edible parts were pooled for each group. Ptapw of polar, non polar, and non
extractable residues were determined by sequetiedction with methanol and hexane and
combustion (trapping of C{pfollowed by LSC.

Collection of water and fish tissues for possibkgtabolite identification: Water samples were
collected from chambers A and B of the treated@mdrol groups on days 14 and 28 of the
uptake phase and from chamber B of the treatedpguawday 29 after delivering*C]-
metaldehyde at an increased specific activity fppraximately 21 hours. Fish samples (20
individuals) were taken from chambers B of thetedand control groups on days 14 and 28 of
the uptake phase. The 18 fish remaining in chaBharthe treated group were sampled on day
29 after exposure tdfC]-metaldehyde at an increased specific activibye €dible parts of fish
were pooled for each fish sample and frozen fosibs metabolite identification. However,
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this identification was not conducted, becauseethieas evidence that metaldehyde is
metabolised to acetaldehyde which is used in amapathways (see findings described below).
Statistical evaluation:

The BIOFAC computer program for characterisingréites of uptake and clearance of
chemicals in aquatic organisms (The Dow Chemicah@any, Midland, MI) was used to
estimate uptake rate constants (k2), depurati@enc@tstants (k1) and kinetic BCF values.
Findings:

Verification of test concentrations

Mean concentrations of metaldehyde in replicatesé B of the treated group were 0.10 mg/L
(s.d. 0.022) and 0.10 mg/L (s.d. 0.017), respelgtiviotal radioactivity in test chambers ranged
from 0.078 — 0.14 mg metaldehyde equivalents/L. ddrecentration of metaldehyde in water of
the control replicates and in all replicates dutimg depuration phase was less than the LOQ.

Table 101: 14C-residues in water samples and tisaoples of Lepomis macrochirus during the

uptake and depuration phase of a bioconcentragsinatith metaldehyde

Sample Residues [metaldehyde equivalents/L or kg]

(chamber A) day 1 day 3 day7 |day14 |day21 |day28
Uptake Water 0.088 0.10 0.078 0.14 0.09 0.11
phase Fish edible <LOQ | <LOQ | <LOQ 0.75 0.30 0.87
Fish non edible | <LOQ <LOQ 0.62 2.0 1.0 2.0
Whole fish <LOQ <LOQ 0.38 1.4 0.66 14

Depuration | Water <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
phase Fish edible 0.87 1.1 0.48 0.64 0.75 1.2
Fish non edible 14 2.8 1.2 0.97 0.96 1.7
Whole fish 1.1 1.9 0.83 0.79 0.85 14

The amount of radioactivity in edible and non editidsues did not decrease during the 28 days
of depuration. In the study report this findingigplained as follows: In mammals metaldehyde
Is quantitatively metabolised to acetaldehyde wisaleadily converted to acetyl-CoA. Acetyl-
CoA is utilised in various anabolic pathways. Thasabolic reactions should account for the
slow depuration and persistence"®-residues in tissues if the metabolic pathways for
metaldehyde in fish are similar to those in mammals

Fractionation of metaldehyde residues in edibkugs after 28 days of uptake into polar, non
polar and non extractable residues yielded 28 %rptR % non polar and 59 % non extractable
residues expressed as % of total residues. Thepligion of non extractable residues supports
the view that metaldehyde is metabolised to adéb/ which is transferred via anabolic
pathways to body carbon pools.

Table 102: Fish tissue bioconcentration factordibi4C]-metaldehyde in Lepomis macrochirus

Days Residues in water and fish tissues . .
of (mg ai equiv./L o kg] Bioconcentration factors
uptake G ter= | Edible | Non edible | Whole fish | Edible |Non edible | Whole fish
0088 | <LOQ| <LOOQ <L00Q
0094 | <LOQ| <LOOQ <100
0.089 | <LOQ 0.62 0.39 - - 4.4
14 010 | 075 2.0 1.4 75 20 14

178



CLH REPORT FOR METALDEHYDE
Days Residues in water and fish tissues . .
of [mg ai equiv./L or kg] Bioconcentration factors
take :
up Water * | Edible | Non edible Whole fish Edible |Non edible | Whole fish

21 0.099 0.30 1.0 0.61 3 10 6.2
28 0.10 0.87 2.0 1.4 8.5 20 14

mean BCF at steady state (days 14 - 28) 6.3 17 11

* Average concentration over time.

Table 103: Estimated uptake and depuration parametd4C-residues in Lepomis macrochirus
estimated with the BIOFAC computer program

Parameters Edible tissues ? | Non edible tissues Whole fish
Uptake rate constant k1 [mg/g/d] - 0.94 0,62
Depuration rate constant k2 [1/d] - 0.024 0.017
Time to reach 90 % steady state [d] - 96 135
Time to reach 50 % clearance [d] - 29 41
Estimated BCF 39 36

# The BIOFAC model could not produce reasonable parameter estimates due to the low and variable tissue residues and the
apparent lack of depuration

Lipid content: Not measured

Mortalities and clinical signs:

Four fish in the control group and two fish in theated group died during the uptake phase. No
fish died during the depuration phase. Since pastem examinations revealed no signs of
toxicity, these deaths are not considered to larrent related.

Conclusions:

The uptake of metaldehyde in fish was slow and Depuration of total radioactivity was
negligible during 28 days. The low depuration carekplained by the metabolisation of
metaldehyde to acetaldehyde which enters anabaflioygys via acetyl-CoA and hente-
residues are incorporated into body carbon podis ifterpretation is supported by the high
portion of non extractable residues found in ediislle tissues after 28 days of exposure.

The data of total radioactive residues in fishugsssuggest that steady-state is reached after 14
days, however, residues thereafter were variable.

BCF (steady-state, whole fish, based on total edive residues) : 11

Comments (RMS):

Due to the low and variable residues in fish tissmegligible depuration, and the lack of
detailed information about the kinetic models ukedhe estimation of uptake rate and
depuration rate constants in the study report (ldLk®) the estimates for these parameters and
the kinetic BCF estimates are not considered teel&ble. However, the study is of sufficient
quality to demonstrate that metaldehyde does mablpicentrate in fish and hence the study is
acceptable.
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5.3.2 Summary and discussion of aquatic bioaccumulation

The determined BCF (steady-state, whole fish, basedtal radioactive residues) 11

and the log R, (0.12at pH 6.7) demonstrate that metaldehyde doesioconcentrate in fish.
This was

Summary Bioconcentration

Active substance Metaldehyde
logPow 0.12 (19.9 - 20.1 °C, pH: 6.7)
Bioconcentration factor (BCF) 11 (whole fish atastg state)
: Metaldehyde is considered to havéow
Conclusion ) . i
bioaccumulation potential
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5.4  Aquatic toxicity

Table 104: Summary of relevant information on aguiaixicity

Results
: Reference /
Method Test material i Test . _ Test NOEC ECs/LCxo Remarks .
Test organism . Duration Endpoint _ . acceptability
condition conc | [mg ai/L] [mg ai/L]
EPA Pesticide
Assessment Guidelineg, Metaldehyde, Oncorhynchus . . . Bogers (1990a) /
L ) ! semi-static 96 h mortalit n 56 75
Subdivision E, 72-1 purity 99.3% mykiss ! ' i yes
(1985), OECD 203
Metaldehyde, . _ . . . Wett t al.
OECD 203 _e alcenyce Cyprinus carpio | semi-static 96 h mortality n 100 >100 eroneta
purity not stated (2001) / yes
OECD 202 (1984), Metaldehyde, . . . . Wuethrich
Daphnia magna static 48 h mmobilit mm 90 >90
US EPA 540/9-85-005|  purity 99.3% phnt g ! I "y (1990a) / yes
No guideline available, .
OECD 202 (2004) was| VCiaidehyde, | Planorbarius static 48 h immobility n 200 > 200 Egeler et al.
taken into account purity 99.5% corneus (2007) / yes
. no reliable .
Metaldehyde, Scenedesmus ) biomass . ! Wuethrich
OECD 201 ) . static 96 h n --- toxicity values
purity not stated subspicatus growth rate could be derived (1990b) / no
OECD 201 (2006) Met_aldehyde, Desmersmus static 79 h yield 0 25 > 200 Egeler et al.
purity 99.5% subspicatus growth rate 25 > 200 (2007) / yes
Metaldehyde, Oncorhynchus . . mortalit Bogers (1990b) /
OECD 204 . y y ! semi-static 21d |-y n 37.5 - gers ( )
purity 99.3% mykiss body weight yes
OECD 202, Part Il Metaldehyde, Daphnia magna | semi-static 21d mmobility n 90 Wuethrich
' purity 99.3% P g reproduc. (1990c) / yes

n = nominal; mm = mean measured;
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5.4.1 Fish

Short-term toxicity to fish

Reference: Bogers, M. (1990a): 96-hour acute toxigistudy in the rainbow trout with
P0O071 in a semi-static system. Document no. 821-001

Test guideline: EPA Pesticide Assessment Guideli@abdivision E, 72-1 (1985), OECD 203
(1984)

GLP: Yes

Material and methods:

In a preliminary 96-hour fish toxicity study (sestatic system) rainbow trouts were exposed to
a range of 0.1 to 1000 mg metaldehyde/L forming@ngetric progression with a factor of 10
(1000 mg/L was a supersaturated solution with waived substance particles)

Main test:

Test substancd20071 (metaldehyde), purity: 99.3 %, batch: 5448

Test organism:

Rainbow trout OQncorhynchus mykigsmean length: 5.3 cm (s.d. 0.64), mean weiglé4 8.

(s.d. 0.389)

Treatments0, 32, 56, 100 and 180 mg/L

Number of animals2 replicates with 5 fish per concentration and cant

Duration: 96 hours

Test conditions:

Semi-static conditions, renewal of the test meftier @8 hours, test vessel were of glass and
had a volume of 12 L, no feeding from 24 hours mptaothe test start and during the total test
period, 16 hours photoperiod daily, temperaturevbeh 11 and 13.5 °C (on one occasion 9.5 —
9.7 °C), loading: 0.68 g fish/L

Test medium

Analytical results of the used tap-water indicatgéneral adequate quality for the purpose of
this study, however the pH was relatively highdmass: 2.2 mmol/L (220 mg Cag@O), pH
between 8.4 and 8.8, dissolved oxygen concentragbneen 10.5 and 12.9 mg/L

Biological observations:

Mortality and sublethal effects were recorded &42,48, 72 and 96 hours

Analytical measurements

Stability test: Additionally to the test vesselgwiish a vessel without fish and 100 mg
metaldehyde/L was set up to confirm the stabilityhe test substance. From this vessel
duplicate samples were taken at 0 and 48 hours.

Concentration verifications: From each replicatalbfreatment groups samples were taken at
test start and from replicates of the 32 and 0.8 _rtreatment groups samples of new test
media were taken at 48 hours.

Method of analysis: Derivatisation with 2,4-dinpteenylhydrazin followed by HPLC
Statistical evaluation

Since no test concentration resulted in partialtatibies, no statistical evaluation of the data
was performed. The L{gwas estimated as the geometric mean betweenwestio
concentration with 100 % mortality and the highestcentration with 0 % mortality (this is in
accordance with OECD 203).

Findings:

1000 mg/L (supersaturated solution): 100 % mowtali00 mg/L: one out of the four fish
exposed was found dead

Analytical results:
Stability test: Measured concentrations were 92 %aours) and 87 % (48 hours) of nominal.
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Concentration verification: Measured concentratiese between 82 and 100 % of nominal.
Mortality:

Up to and including 56 mg/L no fish died, at 100/ingnd 180 mg/L all fish died within 24
hours of exposure.

Sublethal effects

At 56 mg/L one fish was found discoloured 48 halftsr exposure. Since this was the only
incidence that a sublethal effect was observesinbi considered to be treatment related.
Conclusion:

LCsp: 75 mg/L (nominal), NOEC: 56 mg/L (nominal)

Comment (RMS):

Deviations from test guidelines: On one occasiompieratures of both replicates from the
100 mg/L and of one replicate from the 180 mg/latingent group had decreased to values
ranging from 9.5 to 9.7 °C, respectively. This @an from the guideline is not considered to
have affected the test results.

Due to the relatively high pH of the used tap wé#terpH of test media (8.4 — 8.8) exceeded
slightly the limit of the optimal range given inetiguidelines. However, no effects were
observed in the control and measured test condmemisavere acceptable. Therefore this
deviation from guidelines is also considered toehaot affected the results of the study.

The study is considered acceptable.

Reference: Wetton, P. M., Mullee, D. M. (2001): Mef®-Metaldehyde (Code LZ1060):
Acute Toxicity to common carp Cyprinus carpio). Document no. 821-002

Test guideline: OECD 203 (1992)

GLP: Yes

Material and methods:

Test substanceETAR metaldehyde (tech. metaldehyde), purity: not stdietth: 29103

Test organism:

Common carpQyprinus carpig, mean length: 4.2 cm (s.d. 0.1), mean weigh® $.8s.d. 0.21)
at the end of the study, loading rate: 0.91 g/bgfaccommercial crushed carp pellets. Feeding
was discontinued approximately 24 hours prior togtart of exposure.

TreatmentsBased on the results of the range-finding studsna test at 100 mg/L was
conducted.

Number of animalsi10 fish for the control and 2 replicates with ihf each per treatment
group

Duration: 96 hours

Test conditions:

20 L glass vessels, semi-static test regime, dargwal of test media, photoperiod: 16 hours
light and 8 hours dark with 20 minutes transiti@nipds, temperature was held constant at
21 °C.

Test medium

Laboratory tap water of sufficient quality, declt@ated by passage through an activated carbon
filter and partly softened, total hardness of agpnately 100 mg CaCéL, pH: 7.6 — 7.9,
dissolved oxygen: 7.4 — 8.7 mg/L

Biological observations

Mortalities and sublethal effects were recorde8, &, 24, 48, 72 and 96 hours.

Analytical measurements

Method of analysis: Gas chromatography using aereat standard

Test substance verification: Samples from the cbaind each replicate test vessel were taken
at 0, 24 and 96 hours.
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Stability test: Pre-study test samples were prepanel analysed initially and after storage for
approximately 24 hours (period between media reh)awaealed vessels at ambient
temperature in light and dark conditions.

Findings:

No mortalities or sublethal effects could be obsdrup to the highest tested concentration of
100 mg/L.

Analytical results

Analysis of the test preparations at 0, 24 and@§$1gave measured values ranging from 84 %
to 108 % of nominal concentrations. The test makevas stable in the test media for the period
between renewals (24 hours).

Mortalities and sublethal effects

After 48 hours one fish was observed to be moribamdikilled in extremis. Since no sublethal
effects were observed in the remaining fish afeh8urs, this mortality was considered not to
be treatment related. No further mortalities ooedirr

Conclusion:

LCso: > 100 mg/L, NOEC: 100 mg/L, based on a nominaltliconcentration

Comment (RMS):

The study is considered acceptable.

Long-term toxicity to fish

Reference: Bogers, M. (1990b): Prolonged toxicitytedy in the rainbow trout with POO71.
Document No. 826-001

Test guideline: OECD 204 (1984)

GLP: Yes

Material and methods:

Test substancé0071 (metaldehyde), purity: 99.3 %, batch: 5448

Test organism

Rainbow trout Oncorhynchus mykigsmean length: 4.8 cm (s.d. 0.12, n=10), mean hieig
1.18 g (s.d. 0.022, n=10)

TreatmentsControl, 4.5, 9.5, 19, 37.5 and 75 mg/L

Number of animalsOne replicate with ten fish per concentration eontrol

Duration: 21 days

Test medium

Analytical results of the used tap water indicateeptable qualitiy for the purpose of this study.
Oxygen concentrations were generally in the rarige5and 10.9 mg/L which corresponds to
saturation levels above 60 %. However, on daysd8lénsaturation levels had dropped to about
35 % and 50 % in old test media of the 75 mg/L &ddng/L treatments (% saturation levels
were estimated by the RMS from measured tempesatur@ measured oxygen concentration
levels). pH: 7.6 to 8.7, values above 8.5 were émiyd at the test concentration of 75 mg/L;
hardness: 220 mg CaGi0

Test conditions

Semi-static test system with renewal of test meglery 48 hours, test vessels: 15 L all-glass,
photoperiod: 16 hours light and 8 hours dark, tenaipee: range of 12.0 to 15.0 °C except on
day 1 and day 9 where temperature had droppedttC3(75 mg/L) and 10.5 °C (at all test
concentrations), loading: 0.91 g fish/L at thetsththe test, feeding: daily 0.6 g (first week),
0.9 g (second week) and 1.2 g (third week) Tropegitvessel

Analytical measurements

Method of analysis: Derivatisation with 2,4-dinpteenylhydrazin followed by HPLC
Sampling: At the start of the test, after 48 hqoitd media) and just before the last renewal
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duplicate samples from the 4.5, 19, and 75 mgA.\essels were taken. Extra samples were
taken from all test concentrations and stored @€ for additional analyses if necessary.
Biological observations:

Fish were daily observed for mortality. Effectshmhaviour and appearance were recorded
every 48 hours at test media renewals.

Statistical evaluation:

Fish weights and lengths recorded for treated gg@iphe end of the test were compared to
those of the control with the Steel-test.

Findings:

Analytical measurements

Only samples taken from concentrations that wensidered relevant in terms of effects (19,
37.5 and 75 mg/L) were analysed because the arallytiethod used was of relatively low
sensitivity. Measured concentrations were in tmgeaof 86 to 105 % of nominal
concentrations.

Mortalities:

Only at 75 mg/L mortalities were observed, one figs found dead on day 1 and one on day
10 of exposure (total mortality: 20 %).

Sublethal effectdJp to and including the test concentration o63ng/L no effects on fish
weights and body lengths could be observed. At gA._rthe mean weight of fish was
statistically significantly reduced compared to tioatrol.

Table 105: Mean weights and lengths of rainbowttadter 21 days of exposure to metaldehyde

Test concentration Mean weight (s.d.) Mean length (s.d.)
[mg/L] (0] [cm]

0 (control) 2.79 (0.59) 6.0 (0.49)

4.5 2.79 (0.56) 6.2 (0.58)

9.5 2.69 (0.62) 6.1 (0.51)

19 2.66 (0.90) 6.1 (0.64)

37.5 2.46 (0.90) 5.9 (0.68)

75 1.63 (0.43) * 5.3 (0.50)

* statistically significantly different from control (p<0.05)

Conclusion:

NOEC = 37.5 mg/L (nominal) based on mortalities esatliced weights of fish at 75 mg/L
Comment (RMS):

At test concentrations of 19 and 75 mg/L on onasian dissolved oxygen concentrations were
found to be below 60 % and at the highest testeatnation pH values were repeatedly slightly
above 8.5 (max 8.7), the upper limit given in OEZML. The RMS is of the opinion that the
singular cases of lowered oxygen saturation angltgbtly elevated pH at the highest test
concentration as well as the short periods of reduemperature did not have an influence on
the integrity of the study. Hence the study is ad&®d acceptable.
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5.4.2 Aquatic invertebrates

Short-term toxicity to aquatic invertebrates

Reference: Wuethrich V. (1990a): 48-hour acute togity of PO071 toDaphnia magna
(OECD-immobilization test). Document no. 822-001

Test guideline: OECD 202 (1984), US EPA 540/9-85-p@ute Toxicity Test for Freshwater
Invertebrates (1985)

GLP: Yes

Material and methods:

Test substancé’0071 (metaldehyde), purity: 99.3 %, batch: 5448

Test organismDaphnia magnaless than 24 hours of age

TreatmentsControl, solvent control (0.01 % methanol perwoe), 1.125, 2.25, 4.5, 9 and
90 mg/L. The concentration of the solvent methaved 0.01 % per volume at the highest.
Number of animals2 replicates with 10 animals each per control aeatment

Duration: 48 hours

Test conditions

Test vessels: 50 mL glass beakers, loading: 10rddplper 20 mL of test medium, static
system, temperature: 21 °C (no values for indivishkeasurements provided in the study
protocol), photoperiod: 16 hours light and 8 hadaigk, no information about feeding is
provided

Test medium

Reconstituted water prepared according to Dire@4d49 EEC, Part C.2: "Acute Toxicity for
Daphnia” was used. Total hardness: 250 mg GAC@issolved oxygen concentration: 8.0 —
8.8 mg/L, pH: 8.1 — 8.3. Oxygen and pH were meabkatehe start and end of the test.
Biological observations

Mobility of daphnids was recorded after 24 and 48rk of exposure. Observations for
sublethal effects were not conducted.

Analytical measurements

Method of analysis: Derivatisation with 2,4-dinpteenylhydrazin followed by HPLC.
Concentration verification: Samples from the sotvamntrol and 1.125, 4.5 and 90 mg/L
vessels were taken at the start and end of the test

Stability test: From an additional test vessel aomhg 90 mg/L samples were taken at the
beginning and after 48 hours of exposure.

Statistical evaluation:

Due to the lack of treatment related effects, atistical evaluation of the data was performed.
Findings:

Analytical results:

The test substance was shown to be stable ovéeghduration. Measured concentrations
(mean of two replicates) were in the range of 784.7 % of nominal concentrations at the
beginning of the test and 71.6 - 95.7 % of nomawmadcentrations at the end of the test. Since
measured concentrations were repeatedly below 80rféminal, the EC50 was derived from
mean measured concentrations.

Immobility:
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Table 106: Effect of PO071 (metaldehyde) on immtbdf Daphnia magna

Treatment _ Cumulative immobilisation [%0]
. . Replicate
(nominal concentrations) 24 h 48 h
, A 0 0
Control without methanol
B 0 0
Control with methanol A 0 0
(0.01 % per volume) B 0 0
A 0 0
1.125 mg/L
B 0 0
A 0 0
2.25 mg/L
B 0 0
A 0 0
4.5 mg/L
B 10 10
A 100 100
9 mg/L
B 0 0
A
90 mg/L
B 0 0

The observed 100 % immobilisation in one repligdta test concentration of 9 mg/L is not
regarded to be treatment related because at tbadeeplicate at this concentration and at a
treatment rate of 90 mg/L no immobilisation wasoreled.

Conclusion:

ECso > 78.4 mg/L based on mean measured concentrations

Comments (RMS):

The study is acceptable.

Long-term toxicity to aquatic invertebrates

Reference: Wuethrich, V. (1990c): Influence of POA7on the reproduction ofDaphnia
magna. Document No. 827-001

Test guideline: OECD 202, Part Il

GLP: Yes

Material and methods:

Test substanc&0071 (metaldehyde), purity: 99.3 %, batch: 5448

Test organismDaphnia magnaage: < 24 hours

Treatments

Control, solvent control, 5.63, 11.25, 22.5, 45 8Adng/L, the concentration of the solvent
methanol was in all test solutions and in the saiwentrol 0.01 % v/v

Test duration21 days

Test medium

A mixture of 2/3 of reconstituted water (Directi84/449 EECPart C.2: "Acute Toxicity for
Daphnia") and 1/3 of pond water (Anwiler Weiher, -@#61 Anwil) was used as dilution water.
Hardness of the mixture: 256-278 mg Caflmeasured once per week), pH: 8.0 — 8.6 in
fresh test media and 8.0 — 9.0 in old test medeagured in the control, solvent control, the
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highest and lowest test concentrations), dissobxggien: 5.9 — 11.3 mg/I>(60 % saturation)
and on one occasion 5.2 mg/L (slightly below 60&tisation) at the test concentration of 5.63
mg/L.

Test design

Daphnids were kept in groups of 2 x 10 individysds treatment in glass beakers of 200 mL
until eggs could be observed in the brood pouctiag §). Then for each treatment ten daphnids
with eggs in their brood pouches were separatekeptindividually in beakers with 50 mL
test medium. The reproduction rate of these indi@ily held daphnids was recorded until the
end of the study. The daphnids not selected faviedal holding were further on kept in
groups (at least 5 daphnids per beaker) and weseredd for mortality until the end of the test.
In the study protocol no information is providedtbe criteria which were applied to select 10
daphnids with eggs in their brood pouches for gpaduction part of the test out of the original
20 individuals per concentration.

Test conditions

Semi-static test system, test medium renewal: eMenyday, Wednesday and Friday,
temperature: 20 — 21 °C (checked at renewal dapetoperiod: 16 hours light and 8 hours
dark, food: a mixture of yeast and alg&ed€nedesmus subspicatwas fed, feeding was
performed with increasing amounts of food, the rimfation provided in the study report is not
conclusive on the amounts of food used per teshbea

Analytical measurements

Method of analysis: Derivatisation with 2,4-dinpteenylhydrazin followed by HPLC
Concentration verification: From the solvent cohttioe lowest, medium and highest test
concentration samples were taken at days 0, 2 @iffitesh media) and at day 21 (old media).
Stability test: From an additional test vessel aonihg 90 mg/L test article (without feed and
daphnids), samples were taken on days 0, 2 and 21.

Biological observations

The mortality of adults and the number of young vea®rded 3 times per week at test medium
renewals.

Statistical evaluationSteel-test

Findings:

Analytical measurements

Table 107: Measured concentrations of metaldehydiest media

Test concentrations [% of nominal]

Sampling day [Test medium
5.63mg/L |22.5mg/L | 90 mg/L | 90 mg/L (stability test)
fresh 83.1 80.0 73.0 90.1
fresh 94.7 90.1 86.2 95.9
19 fresh 82.2 82.3 67.7 not sampled
21 old 89.5 83.9 101.4 99.4

The measured concentrations from day 19 (freshmesdia) and day 21 (respective old test
media) indicate that the test article was not cetey dissolved in fresh test media and that the
dissolution process continued throughout the pdrstdveen medium renewals. This finding
was more pronounced at the highest test concemtrafinominal 90 mg/L.

Biological observations

At the second water renewal on day 5 eggs wereaddén the brood pouches of daphnids and
then 10 daphnids per test concentrations weretsdl@nd held individually.
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Table 108: Effects of metaldehyde on survival amtoduction of Daphnia magna after 21 days of

exposure
Treatment Cumulative no. of Mean no. of live Immobile out of 20
[mg ai/L] young / 10 adults young / adult + s.d. individuals [%]
Control 1209 121+9 10
Solvent control 1337 134 +13 5
5.63 1389 1397 5
11.25 1390 139+5 5
22.5 1213 135+8 5
45 1263 126 + 33 5
20 1421 142 +18 0
Conclusion:

NOEC = 90 mg/L based on nominal concentrations8am§/L based on mean measured
concentrations of fresh test media of the 90 mggatment group, LOEC > 90/ 68 mg/L
(nominal / mean measured)

Comment (RMS):

The study was conducted according to a test deggrh deviates from accepted test
guidelines. Daphnids were first held in groups af 20 individuals per concentration. On day 5
of exposure, when eggs were observed in the broadhes of daphnids, 10 animals per
concentration with eggs in their brood pouches wgetected and then held individually. Such a
change from group exposure to individual expostige subsample of the original group is not
foreseen in any accepted test guideline. In theéygtwotocol no information is provided on the
criteria which were applied for the selection af tt0 daphnia for individual exposure per
treatment level. Also the number of adults with®ggtheir brood pouches per concentration on
the day of change of exposure regime (from groupdwvidual exposure) is not given.

Further deviations from the applied test guide(i@&CD 202, part Il) are: Daphnids were fed
three times a week, they should have been fed,da#gyloading was 20 mL of test medium per
animal, it should have been 40 mL per animal, thegidn water was a mixture of reconstituted
water and pond water, the processing of pond watgr filtration) is not stated, no water
guality parameters such as TOC of the pond waepmvided in the study protocol.

Despite these deviations from accepted test guieieland shortcomings of the study design, the
RMS thinks that the results can be accepted ferassessment for the following reasons: Up to
the highest tested concentration of 90 mg/L noa@ypctive effects were observed on the 10
selected and individually held daphnids, additignab treatment related mortalities were
observed. The validity criteria of the guidelineECD 211 and EPA OPPTS 850.1300 are met:
mortality of parent animats 20 % (met for all daphnids of the test), mean neindb offspring

per surviving control parent at the end of the i®st60 and no ephippia are produced by
control animals (met for the individually held daadts for which offspring was recorded).
Since no effects were observed, it can be assuim&idthe quality of the used pond water was
acceptable for this test. The mean Koc of metaldehy 85 (s.d. 53, n = 8) and hence the
adsorption to organic carbon will be rather lowefidfore it can be assumed that the TOC
added with the pond water (1/3 of the dilution watell not have had a major effect on the
bioavailability of the test substance.

The study is considered acceptable.
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5.4.3 Algae and aquatic plants

Reference: Wuethrich, V. (1990b): Acute toxicity 00071 toScenedesmus subspicatus
(OECD- Algae growth inhibition test). Document no.:823-001

Test guideline: OECD 201

GLP: Yes

The study is not considered valid for the follownegisons:

Concentrations of 0, 1.56, 3.13, 6.25, 12.5, 25mg0metaldehyde/L were tested. Regarding the
appearance of the test substance in the test meteifollowing is stated in the study protocol:
"not completely soluble, slightly turbid, particlesnilar to glass splinters rise on glass — was
above liquid level". It was not mentioned at whiebt concentrations this was observed.
Therefore it is not clear whether the test sub&tamas sufficiently solved and hence
bioavailable in the test media at the highestdestentrations (25 and 50 mg/L).

Regarding the composition of the nutrient solufimnalgal cultivation only a reference is
provided in the study protocol. From this refenacannot be judged whether the limits for P,
N, chelators and hardness as given in OECD 20neate

The pH was adjusted to 7.7 at the beginning otékg but it was not stated which buffer was
used.

After 24 and 48 hours the number of algae was es¢éidhby means of a microscope. After 72
and 96 hours the number of algae was determinaedrepbotometrically using a standard curve
established with known (counted) cell densities.iMormation on the validity of the
spectrophotometrical biomass estimation (e.g. caiiin data) was provided and hence the
reliability of the used method could not be evatdat

No values for growth rates were provided in thegteport. Therefore the RMS calculated
growth rates from the provided cell density datd found that growth rates were unexpectedly
high for the used speci&enedesmus subspicatuthin the first 24 hours of the study. From
24 to 48 hours growth rates dropped drasticallyraedvered from 48 to 72 hours (see table
B.9.2.1-2).

The ErGp values (72 h and 96 h) as given in the study tegr@rnot considered valid by the
RMS. The 72 h Er€g was stated to be 21.7 mg/L although even at 5Q iftlgé highest test
concentration) the inhibition of the mean growttenaas below 20 %. Also the derivation of
the ErGo value for 96 hours could not be comprehended.

In the OECD guideline it is stated that the highest concentration should inhibit growth at
least by 50 % and preferably stop growth completé$/demonstrated in other toxicity tests on
fish andDaphnia magnahigher test concentrations than 50 mg/L can besged and therefore
should be tested.

Table 109: Changes in growth rates of Scenedesubspgatus over time at different treatments
with metaldehyde

Time period Treatments [mg ai/L]
Control 1.56 3.13 6.25 12.5 25 50

0-24 h 2.44 2.83 2.97 3.05 2.71 1.82 1.36
24-48 h 0.51 0.39 0.54 0.42 0.22 0.53 0.44
48-72 h 0.93 0.92 0.32 0.18 0.47 0.76 1.39
72-96 h 1.65 1.49 1.39 1.65 1.62 1.87 191
Mean 0-72 h 1.30 1.38 1.28 1.22 1.14 1.04 1.06
Mean 0-96 h 1.39 141 1.30 1.33 1.26 1.25 1.28
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Reference:

Author(s). year:

Metaldehyde - A study on the toxicity to algaedesmodesmus
subspicatus) over 72 hours
Egeler, P., Junker, T. Knoch,2D0{7)

Report/Doc. number:  823-002
Guideline(s) OECD 201 (200¢
GLP: Yes

Deviations: None of relevance
Validity: Acceptabls

Test substance:

Metaldehyde, batch no.: 36605, purity: 99.5 % (w/w)

MATERIAL AND METHODS:

Test species:
Test concentrations:
No. of replicates:

Initial loading:
Test type / duratio

Nutrient medium:
Test conditions:

Observations:

Analytical
measurements:

Statistical valuation
RESULTS
Validity criteria:

Analytical results:

Morphological effects

Desmodesmus subspicatus
Nominal: 0 (medium controP.51 25, 50, 100 and 200 mg/L

3 replicates per test concéintmaand 6 replicates for the control, 2
replicates for a test substance stability checkout algae

5 x 18 cells/mL
Static, 72 houi

AAP-medium adjusted to a pH of 7.5

Continuous illumination at 76.4.% pE n¥ s* (fluorescent tubes,
universal white type)
Continuous stirring
Temperature: 22.8 + 0.24 °C
pH at test start: 7— 7.6. pH at test end: 8- 8.€

Cell concentrations were evaluatefiuloyescent measurements and
conversion of fluorescence units into biomass cotmagon using a
calibration curve.
Cell measurements after 24, 48 and 72
Microscopic observation of algal cells at the begig and at the end of
the tes
For chemical analysis of the test stance samples of test solutions fr
all treatment levels were taken at test start astlénd. The lowest test
concentration sample (12.5 mg/L) was not analysed.
Analytical method: Gas chromatography with masedele detection
(GC-MSD)
ECsc: no statistics, NOEC: ANOVA followed by William$est

Biomass increase in the contraltures: 132 (required 16 within 72 h)
Mean coefficient of variation for section-by-sectigpecific growth rates
in control cultures: 11.6 % (required:35 %)
Coefficient of variation of average specific growéttes during the test
period in replicate control cultures: 6.7 % (regdu< 7 %)

Measured concentrations wereibto be 98.2 — 102.8 % of nominal at
test start and 91.3 — 102.2 % at test end

. In the pre-culture cells appeared normal and hgalth

0 up to 25 mg/L: Cells appeared healthy at theadride test
> 50 mg/L: Cells were partially deformed at the enthe test
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Table 110: Effects of metaldehyde on yield and ghosaite of Desmodesmus subspicatus after 72

hours of exposure

Metaldehyde Inhibition after 72 hours [%]
[mg/L] Yield Growth rate
12.5 6.1 1.5
25 1.5 0.2
5C 30 7.€
100 39 9.9
200 39 10.3
CONCLUSION:

EyCso (72 h): > 200 mg/L
E.Cso (72 h): > 200 mg/L

NOEC (72 h): 25 mg/L (based on inhibition of yieldd growth rate)

Based on mean nominal concentrations.
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5.4.4 Other aquatic organisms (including sediment)

Reference:

Author(s). year:
Report/Doc. numbe
Guideline(s):

GLP:

Deviations

Validity:

Metaldehyde- A study on the toxicity to the Great Rmshorn Snail
(Planorbarius corneus) over 48 h

Egeler, P., Goth, M., Knoch, BD(?2)
82£-001

No guideline available, OECD 202 (2D®as taken into account
Yes
Not applicable (no guideline availak
Acceptable

Test substanc
Test species:

Treatments

No. of replicates:
Test type / duration:
Test mediurmr

Test conditions:

Observations:

Analytical
measurements:

Statistical evaluation:
RESULTS
Analytical results:
Sublethal effects
(behaviour):

Immobilisation:

Metaldehyde technical, batch no.: 36605, purity59% (w/w)

Great Ramshorn SrRiaorbarius corneus snails of similar size were used,
body index (ratio of fresh weight to volume): 0-51.41
Nominal: O (control), 9, 19, 41, 91 and 200 m

4 replicates with 5 snails epehtreatment and control

Static, 48 h followed by a?dost exposure period
Elendt Medium M.

Temperature: 20.1+ 0.5 °C, pH: 7.8
Dissolved oxygen: 4.6 — 9.5 mg/L (51 — 103 % sdioin
Hardness: 268 mg/L as CagO
Photoperiod: 16 light / 8 h dark, No aeration,
No feeding during the exposure period

Behaviour: The number of moving snads recorded before and 1 minute
after gentle agitation of the vessels.
Immobilisation: After 48 h exposure snails werengif@rred to vessels
containing clean medium and a piece of cucumbé&rassource. The location
of each animal in the vessel was marked by cleasiple circles on the outer
bottom of the vessel. The location of each snad alao recorded by
photography immediately after transfer. Observatioere performed 3, 6 and
24 h after exposure. All animals having changedtioo were recorded as
mobile.
At the beginning of the test and at test termima{4B8 h) samples from all test
levels were taken, however, only samples fronctrdrol, 91 and 200 mg/L
groups were analysed for the test substance.
Analytical method: Gas chromatography with masscile detection (GC-
MSD)

None (all snails were melaifter 24 hours)

Measured concentrations werth@range of 80 — 98 % of nominal.
After 24 h of exposure in the two highest test emtiations (91 and 200 mg/L)
95 and 90 % of snails did not move even after geagitation of the test
vessels. After 48 h 85 and 100 % of snails didmove at the two highest test
concentrations. In the highest test concentrat@ilswere lying on the lateral
side, foot retracted into the she

All animals up to and including theghest test concentration appeared to be
mobile 24 h after termination of exposure.

CONCLUSION: Based on nominal concentrations.
ECso (48 h): > 200 mg/L (immobility 24 h after termirat of exposure)
NOEC (48 h): 200 mg/L (immobility 24 h after terration of exposure)
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5.4.5 Summary and discussion: Acute (short-term) aquati¢oxicity

Data element: Acute (shor-term) aquatic toxicity Generally expressed in terms ofsc or ECsc (mg/L)

| L(E)Cso[mg/L] | Test guideling desigt | GLF(y/n) | Reliability

Fish (96 hr LC5c):

Oncorhynchus myki EPA Pesticide

75 Assessment Guidelines, y y
Subdivision E, 72-1

(1985), OECD 20:

Cyprinus carpi > 10( OECD 20: y

Crustacei(48 hr ECy):

Daphnia magn OECD 202 (1984) y y

90 US EPA 540/-85-00F

Algae (720r 96 hr ECx):

| biomass | - OECD 20: y n

Scenedesmus subspicatus growth rat

. ield > 20(C OECD 201 (200¢ y y
Desmodesmus subspicatd %rowth rat > 20(

Gastropod

No guideline available n y
Planorbarius corneus > 200 (48 h) OECD 202 (2004) was
taken into accou

Conclusion:
For classification and labeling the most sensisipeciesOncorhynchus mykisgith aLC50 = 75 mg /Lwas used.

5.4.6 Summary and discussion: Chronic (long-term) aquati¢oxicity

Data element: Chronic (lon¢-term) aquatic toxicity
Generally expressed in terms of NOEC (m

| NOEC [mg/L] | Testguidelind desigt | GLF(y/n) | Reliability
Fish(21 d NOEQ):
Oncorhynchus myki mortality
body weight 37.5 OECD 204 y y
Crustacei(21 d NOEQ):
Daphnia magn immobili_ty 90 OECD 202, Part y y
reprodution
Algae/aquatic plani(NOEQ):
Scenedesmus subspicatug biomas OECD 20: y :
growth rat
Desmodesmus subspicatd gg“rf)l\(/jvth rati gg OECD 201 (200¢ y y

Conclusion:
For classification and labeling the most sensispeciedDesmodesmus subspicatush aNOEC = 25 mg /Lwas
used
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5.5 Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

Endpoint Classification Criteria Conclusion for
(criteria in bold) Metaldehyde
CLP (2" ATP)
Degradation

Metaldehyde iphotolytically stable and hydrolytically stable at
environmentally relevant pH values.

Metaldehyde isot readily biodegradableunder test conditions within 28
days.

In UK simulation study (two less oxidising systemB)T50 whole system is >
1000 d therefore based on these data, the substanoasglerechot to be
ready biodegradable/rapid degradable.

The active substance is not considered as ready
biodegradable/rapid degradable.

Bioaccumulation

Criteria LogKow Log Kowis < 4
Metaldehyde Log K, = 0.12
Criteria BCF BCF < 500

Metaldehyde BCF is 11

The measured BCF is 11 and is below the classiicat
criteria of 500 (CLP). Therefore depending on dfassgion
criteria Metaldehyde is considered to havew
bioaccumulation potential.

Acute aquatic toxicity

Criteria

E/LC50 < 1 mg/L
Metaldehyde: Acute toxicity values > 1 mg/L fortfjsdlaphnids, algae, and
aguatic snails

No acute classification is required. The E/LC5Quealfor fish,
daphnids and algae are > 1 mg/L. Based on an tmxitéty
study with the water snailanorbarius corneug¢LC50 > 200
mg/L) metaldehyde is considered not toxic to wateils.

Chronic aquatic toxicity

Criteria

NOEC < 1 mg/L
Metaldehyde: Chronic toxicity values > 1 mg/L fasH, daphnids and algae

No chronic classification is required. The NOECued for
fish, daphnids and algae are > 1 mg/L. Based acate
toxicity study with the water snafllanorbarius corneus
(LC50 > 200 mg/L, NOEC = 200 mg/L) metaldehyde is
considered not toxic to water snails.
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5.6 Conclusions on classification and labelling for envonmental hazards (sections 5.1 —
5.4)

Conclusion of environmental classification accoedia Requlation EC 286/2011"¢ATP to EC
1272/2008)

Based on the CLP Regulation, no classificatioregired for metaldehyde.
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6 OTHER INFORMATION

Environmental fate properties and environmentabldassessments of this CLH report are based
on studies and summaries of the Draft AssessmenfporRe and its addenda.
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7 REFERENCES

7.1

Physico-chemical properties

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data

Protection
Claimed

YIN-R/INR

Owner

Bohle, J. F.

1989

Determination of the water sdiiybdf PO071
RCC, 026021 LR 1390
N
No

N

Lonza

Bohle, J. F.

1989

Determination of the solubilifyP®071 in different
solvents
RCC, 016457 LR 1391
Yes
No

No

Lonza

Cardinaals, J.

1988

Determination of the vapmessure of PO071
RCC, 00854/C559; LR 1386
No
No

Lonza

Cardinaals, J.

1988

Calculation of Henry's lamstant of PO071
RCC, 00854/C588 LR 1389
No
No

Lonza

Cardinaals, J.

1988

Determination of the soltybdf PO071 in water
RCC, 00854/C558 LR 1388
No
No

Lonza

Cardinaals, J.

1988}

b Determination of the partitoefficient of PO071
RCC, 00854/C560 LR 1387

No

No

Lonza

Carpenter, M.

1989

Hydrolysis of Metaldehyde agracfion of pH at 25°C
ABC, 37146 LR 1410
No
No

Lonza

Carpenter, M.

19894

Photodegradation of Metaldelygé 7 buffered
solution
ABL, 37766 LR 1412
No
No

Lonza

Carpenter, M.

19894

Photodegradation of Metaldelygé 7 buffered
solution
ABL, 37766 LR 1412
No
No

Lonza

198



CLH REPORT FOR METALDEHYDE

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Comb, A.L.

2007

Metaldehyde - Melting temperature
Huntingdon Life Science
Report No.: LZA 0287/072574
LR 4077
GLP, unpublished
Doc. No.: 112-002

Y

Lonza

Comb, A.L.

2009

Il Confidential !! - Acetaldehyde&tra
Huntingdon Life Science
Lonza Rep. No. 4384
Report No.: LZA0315
GLP, unpublished
Doc. No.: 157-001

Lonza

Comb, A.L.

2007

Metaldehyde - Solvent solubility
Huntingdon Life Science
Report No.: LZA0288/072599
LR 4078
GLP, unpublished
Doc. No.: 114-006

Lonza

Hogg, A. S.

1998

Meta Metaldehyde: determinatiogexieral physico-
chemical properties
SPL, 102/278 LR 2993
Yes
No

Lonza

O'Connor, B. J.,
Mullee, D. M.

2001

Meta Metaldehyde (CODE LZ1060): determinatbn
general physico-chemical properties and spectra
SPL, 102/353 LR 3340

Yes

No

Lonza

O'Connor, B. J.,
Mullee, D. M.

2001

Meta Metaldehyde (CODE LZ1060): determinatbn
general physico-chemical properties and spectra
SPL, 102/353 LR 3340

Yes

No

Lonza

O'Connor, B. J.,
Mullee, D. M.

2001

Meta Metaldehyde (CODE LZ1060): determinatbn
general physico-chemical properties and spectra
SPL, 102/353 LR 3340

Yes

No

Lonza

O'Connor, B. J.,
Mullee, D. M.

2001a

Meta Metaldehyde (CODE LZ1060): determinatibn
solubility in ethyl aceto acetate

SPL, 102/388 LR 3332

Yes

No

Lonza

Tremain, S. P.

2001

Meta Metaldehyde (Code LZ10é&fermination of
hazardous physico-chemical properties
SPL, 102/354 LR 3338
Yes
No

Lonza
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Author(s) Year |Title Data Owner
Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/NR
Voget, M. 1994 | Calculation of the photochemicaldative half-life of N Lonza
Meta Metaldehyde
ECO, 94-23-11 LR 2293
no
No
Weiss, A. 2009 | Statement related to the oxidisirmperties of Y Lonza

Metaldehyde

Scientific Consulting Company, Wendelsheim, Germany

Report No.: 262-013
Not GLP, unpublished
Doc. No.: 143-001
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7.2

Toxicological properties

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/INR

Owner

Selim S.

1992

Pharmacokinetic study'#3-metaldehyde in the rat
following oral administration
Biological Test Center; CA, USA
Doc.No. 512-001, Lonza Report No. 1899
GLP: yes
unpublished

N

Lonza

Jones J., Collier T.

1987

P0071: OECD 401 Acutétorsacity test in the rat,
Project Number 102/9A
Safepharm Laboratories Ltd., Derby, UK
Doc.No. 521-002, Lonza Report No.1354
GLP: yes
unpublished

Lonza

Coles R.

1990a

P0071: Acute oral toxicity teshi@ mmouse, Project
Number 102/50
Safepharm Laboratories Ltd., Derby, UK
Doc.No. 521-001, Lonza Report No. 1325
GLP: yes
unpublished

Lonza

Durando, J.

2009

Acute Oral Toxicity Study with MEMetaldehyde
techn. CAS No. 108-62-3: Up-And-Down Procedure in
Rats
Eurofins/Product Safety Laboratories, USA
Laboratory Identification No. 26776
Lonza Report No. 4377 / Doc. No.: 521-003
GLP
Unpublished

Lonza

Davies R., Collins
C.

1974

Acute percutaneous toxicity to rats of metajde
Huntington Research Centre, UK

Doc.No. 522-001, Lonza Report No. 1360
GLP: no

unpublished

Lonza

Berczy Z., Cobb L.,
Cherry C.

1973

Acute inhalation toxicity to the rat of methyde dust
Huntington Research Centre, UK

Doc.No. 523-001, Lonza Report No. 1362

GLP: no

unpublished

Lonza

Griffiths, D.R.

2009

Outcome of technical pre-tsir an acute inhalation
toxicity study with Metaldehyde

Harlan Laboratories Ltd., Derbyshire, UK; Ref: LA6®-
01l/vm

Lonza Report No. 4336, Doc. No.: 581-004

GLP: not applicable

Unpublished

Lonza

Jones J.

1983

P0071: A primary skin irritation and-osivity study in
the rabbit
Hazleton Laboratories Europe Ltd., UK
Doc.No. 565-001, Lonza Report No. 1373
GLP: yes
unpublished

Lonza
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/INR

Owner

Coles R.

1990b

P0071: Acute eye irritation tegharabbit, project
number 102/63
Safepharm Laboratories Ltd., Derby, UK
Doc.No. 566-001, Lonza Report No. 1351
GLP: yes
unpublished

N

Lonza

Nitka S.

1984

Guinea pig sensitization (Buehler)
Consumer Product Testing, NJ, USA
Doc.No. 567-001, Lonza Report No. 1378
GLP: yes
unpublished

Lonza

Bull, A.D.

2007

LZ1060 Metaldehyde. Assessmentkih sensitization
potential using the Local Lymph Node Assay in theuse
Huntingdon Life Sciences Limited, Cambridgeshire;UK
LZA 0292/064237/LN

Lonza Report No. 4064, Doc. No.: 567-003

GLP

Unpublished

Lonza

Dreher, D.M.

2008

Metaldehyde: Local Lymph Nodeas the mouse
(Pooled Method)
Covance Laboratories, North Yorkshire UK; 2904/001
GLP
Unpublished

Metaldeh
yde Task
Force

Van Miller J.

1989

Twenty-Eight Day Dietary Oral Mioity Study with
Metaldehyde in rats
Bushy Run Research Center, PA, USA
Doc.No. 532-001, Lonza Report No. 1380
GLP: yes
unpublished

Lonza

Thomas O., Bartlett

A., Brooks P.

1998

P0071: Ninety day sub-chronic oral (dietaoyjdity study
in the rat

Safepharm Laboratories Ltd., Derby, UK

Doc.No. 533-003, Lonza Report No. 2974

GLP: yes

unpublished

Lonza

Gill M., Wagner C.

1990

Ninety-Day Dietary Dose RarFinding Study with
Metaldehyde in Mice
Bushy Run Research Center, PA, USA
Doc.No. 533-002, Lonza Report No. 1546
GLP: yes
unpublished

Lonza

Leuschner, J.

2002

4-week dose-range-finding stoidgt 52-week chronic
toxicity study of metaldehyde by oral administratiaa
the diet to Beagle dogs
LPT Laboratory of Pharmacology and Toxicology KG,
Hamburg, Germany; LPT Report No. 14543/01
Lonza Report No. 3506, Doc. No.: 532-003
GLP
Unpublished

Lonza
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data

Protection
Claimed

Y/N-R/INR

Owner

Neumann W.

+

Neumann W.

1980

1991

26-weeks-toxicity of metaldehyde 99% - called
“Metaldehyd” - in Beagle dogs after oral adminititra
+

Supplement No. 1 for 26-weeks-toxicity of metaldeady
99% - called “Metaldehyd” - in Beagle dogs aftealor
administration

LPT Laboratory of Pharmacology and Toxicology KG,
Hamburg, Germany; LPT Lonza Report No. 1379 Part
1+2, Doc. No.: 533-001

GLP: no, study was performed before adoption of OEC
Guideline 452
Unpublished

N

Lonza

Leuschner, J.

2009

Histological re-examinatiorheftestes and re-evaluatic
of the findings of the 26-week toxicity of metalgele
99% in Beagle dogs after oral administration (LRTId$
report dated March 31, 1980)

LPT Laboratory of Pharmacology and Toxicology,
Hamburg, Germany;

LPT Report No. 24158, Doc. No.: 581-005

GLP: not applicable

Unpublished

Lonza

Leuschner J.

2003

52-week chronic toxicity studynetaldehyde by
repeated oral administration via the diet to Beaglgs
LPT Laboratory of Pharmacology and Toxicology KG,
Hamburg, Germany
Doc.No. 537-003, Lonza Report No. 3657
GLP: yes
unpublished

Lonza

Leuschner, J.
Drommer W.

2006

Expert statement on the histological findifgjant cells,
atrophy and degeneration of the germinative epithglin
the 52-week toxicity study in Beagle dogs with
metaldehyde

LPT Laboratory of Pharmacology and Toxicology,
Hamburg, Germany;

LPT Report No. 15050/01, Doc. No.: 581-001

GLP: not applicable

Unpublished

Lonza

Hermansky S.,
Wagner C.

1991

21-day repeated cutaneous dose toxicity stitthy
metaldehyde in New Zealand White rabbits
Bushy Run Research Center, PA, USA
Doc.No. 532-002, Lonza Report No. 1800
GLP: yes

unpublished

Lonza

Thompson P.

1998

P0071: Reverse mutation assay $Arest” using
Salmonella typhimuriurandEscherichia coli
Safepharm Laboratories Ltd., Derby, UK
Doc.No. 557-006, Lonza Report No. 2972
GLP: yes
unpublished

Lonza

Friederich U.,
Wuergler F.

1981

Salmonella / Microsome assay with metaldehyde
Institut fiir Toxikologie, Universitaet Zuerich, Saérland
Doc.No. 557-001, Lonza Report No. 1381

GLP: no

unpublished

Lonza
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/INR

Owner

William, L.

2008

Reverse mutation in five histidinequiring strains of
Salmonella typhimurium

Covance Laboratories, North Yorkshire UK; 2904/2
GLP

Unpublished

Y

Metaldeh
yde Task
Force

Debets F., Enninga
I

1986

Evaluation of the mutagenic activity of PO@7&n in
vitro mammalian cell gene mutation test with L5178Y
mouse lymphoma cells
NOTOX C.V., "S-Hertogenbosch, Netherlands
Doc.No. 557-002, Lonza Report No. 1382
GLP: yes
unpublished

Lonza

Debets F.

1986

Evaluation of the ability of PO0@ Induce chromosome
aberrations in cultured Chinese Hamster Ovary (CHO)
cells
NOTOX C.V., "S-Hertogenbosch, Netherlands
Doc.No. 557-003, Lonza Report No. 1383
GLP: yes
unpublished

Lonza

May K.

1992

P0071: Assessment of its ability tosmalethal DNA
damage in strains dscherichia coli

Life Science Research Ltd., Suffolk, England
Doc.No. 557-004, Lonza Report No. 1900

GLP: yes

unpublished

Lonza

Jenkinson P.

1990

P0O071: OECD 474 Micronucleusnese mouse
Safepharm Laboratories Ltd., Derby, UK
Doc.No. 557-005, Lonza Report No. 1507
GLP: yes
unpublished

Lonza

Gill M., Wagner C.

1992

Chronic dietary toxicitphcogenicity study with
metaldehyde in rats
Bushy Run Research Center, PA, USA
Doc.No. 537-002, Lonza Report No. 1550
GLP: yes
unpublished

Lonza

Chun J., Wagner C

1993

Chronic dietary oncogegnstitdy with metaldehyde in
mice
Bushy Run Research Center, PA, USA
Doc.No. 537-001, Lonza Report No. 1549
GLP: yes
unpublished

Lonza

Beyrouty P.

1998

A chronic dietary oncogenicitydstwvith metaldehyde in
mice
ClinTrials BioResearch Ltd., Senneville, Quebec H9X
3R3, Canada
Laboratory Project I.D. 87013
Lonza Report No. 2976, Doc. No.: 555-002
GLP
Unpublished

Lonza
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/INR

Owner

Harder V., Roth T.,
Hofer M.

2010

Review of carcinogenicity studies with Metéigee

SCC Scientific Consulting Company, Wendelsheim,
Germany

SCC Project No. 262-004; Report date 2010-04-22,. Dq
No.: 581-009

GLP: not applicable

Unpublished

Y

Lonza

Chun J., Neeper-
Bradley T.

1993

Two generation reproduction study in CD rath w
metaldehyde administered in the diet

Bushy Run Research Center, PA, USA

Doc.No. 543-001, Lonza Report No. 1544

GLP: yes

unpublished

Lonza

Neeper-Bradley T.,
Chun J.

1990

Developmental toxicity evaluation of metaldady
administered by gavage to CD (Sprague Dawley) rats
Bushy Run Research Center, PA, USA

Doc.No. 551-003, Lonza Report No. 1545

GLP: yes

unpublished

Lonza

Neeper-Bradley T.

1990a Developmental toxicity d@sege-finding study of

metaldehyde administered by gavage to New Zealand
White rabbits

Bushy Run Research Center, PA, USA

Doc.No. 551-001, Lonza Report No. 1503

GLP: yes

unpublished

Lonza

Neeper-Bradley T.

1990k

D

Developmental toxicity easibn of metaldehyde
administered by gavage to New Zealand White rabbits
Bushy Run Research Center, PA, USA
Doc.No. 551-002, Lonza Report No. 1504
GLP: yes
unpublished

Lonza

Haferkorn J.

2009

Acute neurotoxicity study in fagsoral administration of
metaldehyde
LPT Laboratory of Pharmacology and Toxicology,
Hamburg, Germany;
LPT Report No. 23443, Doc. No.: 541-002
GLP
Unpublished

Lonza

Jones L., Finn J.,
Mullee D.

2003

LZ1060, metaldehyde: ninety day repeated dose
(dietary) neurotoxicity toxicity study in the rat
Safepharm Laboratories Ltd., Derbyshire, UK
Doc.No. 533-004, Lonza Report No. 3644

GLP: yes

unpublished

Lonza

Harder V., Roth T.,
Hofer M.

2010

Relevant aspects of neurological effects datmatwith
exposure to Metaldehyde

SCC Scientific Consulting Company, Wendelsheim,
Germany

SCC Project No. 262-004; Report date 2010-04-22,. D¢
No.: 581-008

GLP: not applicable

Unpublished

Lonza
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/INR

Owner

Fligge C.

2009

Validation of an analytical methodthe determination o
metaldehyde in test item formulations by GC-FID moet
LPT Laboratory of Pharmacology and Toxicology,
Hamburg, Germany;

LPT Report No. 23202, Doc. No.: 411-002
GLP
Unpublished

f Y

Lonza

Booze T., Oehme F.

1986

An investigation of metaydie and acetaldehyde
toxicities in dogs
Fundamental and Applied Toxicology 6, 440-446 (1986
Doc.No. 592-026
GLP: no
Published

Published
data

Sparks S.E. et al.

1996

Metaldehyde molluscicidmadén mice: distribution,
metabolism and possible relation to GABAergic syste
Pesticide Biochemistry and Physiology 55, 226-2386
Doc. No. 592-005
GLP: no
Published

Published
data

Joos R., Matter S.

2003

“To whom it may concerrta{@ment regarding medical
information on plant personnel)
Lonza AG
Doc.No. 574-002
GLP: not applicable
unpublished

Lonza

Borbely A.

1970

The problem of metaldehyde poisgnin

Inaugural dissertation for obtaining a doctoratthat
Medical Faculty of the University of Zurich
Doc.No. 592-001
GLP: no
published

N.R.

Moody J., Inglis F.

1992

Persistence of metaldehduting acute molluscicide
poisoning
Human & Experimental Toxicology 11, 361-362 (1992)
Doc.No. 592-029
GLP: no
published

N.R.

Thompson J., Case
P., Vale J.

y1995

Deaths from pesticide poisoning in England\Atades
1990-1991

Human & Experimental Toxicology 14, 437-445 (1995)
Doc.No. 592-030

GLP: no

published

N.R.

Longstreth W.,
Pierson D.

1982

Metaldehyde poisoning from slug bait ingestion

The Western Journal of Medicine 137, 134-137 (1982)
Doc.No. 592-033

GLP: no

published

N.R.

Booze T. and
Oehme F.

1985

Metaldehyde toxicity: a review

Vet Hum Toxicol 27(1), 11-19 (1985)
Doc.No. 592-025

GLP: no

published

N.R.
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/INR

Owner

Lisi P., Caraffini S.,

Assalve D.

1987

Irritation and sensitization potential of pades
Contact Dermatitis 17, 212-218 (1987)
Doc.No. 592-002

GLP: no

published

N

N.R.

Booze T. and
Oehme F.

1985

Metaldehyde toxicity: a review

Vet Hum Toxicol 27(1), 11-19 (1985)
Doc.No. 592-025

GLP: no

published

N.R.

Von Burg R.

1991

Toxicology Update: Metaldehyde
Journal of Applied Toxicology 11(5), 377-378 (1991)
Doc.No. 592-028
GLP: no
published

N.R.

Borbely A.

1970

The problem of metaldehyde poisgnin

Inaugural dissertation for obtaining a doctoratthat
Medical Faculty of the University of Zurich
Doc.No. 592-001
GLP: no
published

N.R.

Mayer S.

1991

Poison metaldehyde
In Practice, March 1991
Doc.No. 592-010
GLP: no
published

N.R.

Booze T. and
Oehme F.

1986

An investigation of metaldehyde and acetaldehy
toxicities in dogs

Fundamental and Applied Toxicology 6, 440-446 (1986

Doc.No. 592-026
GLP: no
published

N.R.

Anonymous

1991

Safety Data Sheet Meta Metaldehsclant
Lonza Group, Version 20.08.2001
Doc.No. 955-004
GLP: not applicable
unpublished

Lonza

Mayer S.

1991

Poison metaldehyde
In Practice, March 1991
Doc.No. 592-010
GLP: no
published

N.R.

Mayer S.

1991

Poison metaldehyde
In Practice, March 1991
Doc.No. 592-010
GLP: no

published

N.R.
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7.3.1

Environmental fate and behaviour

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Cardinaals, J. M.

1990

Calculation of the volatibf PO071
Generated by: RCC
Document No: 1510
GLP / GEP Yes
unpublished

N

Lonza

Carpenter, M.

1989

Hydrolysis of Metaldehyde as a function of pH at@5
Generated by: ABC

Document No: 1410

GLP / GEP Yes

unpublished

Lonza

Carpenter, M.

1989

Photodegradation of Metaldehyde in ph 7 buffered
solution

Generated by: ABL

Document No: 1412

GLP / GEP Yes

unpublished

Lonza

Cranor, W.

1990

Aerobic soil metabolism dfC-Metaldehyde
Generated by: ABC

Document No: 1472

GLP / GEP Yes

unpublished

Lonza

Cranor, W.

1990

Anaerobic soil metabolism ofC-Metaldehyde
Generated by: ABC

Document No: 1424

GLP / GEP Yes

unpublished

Lonza

De Vette, H. Q.
M.
Aalderink, G. H.

2002

A study on the adsorption of [U-14-] Metalddayo soil
particles in four soil types

Generated by: TNO

Document No: 3551

GLP / GEP Yes

unpublished

Lonza

GroR3, R.

2000

Determination of the aerobic soilrddgtion of-'C-
Metaldehyde — Recalculation of Eyland DTy values
Generated by: SCC
Document No: 1634
GLP / GEP not applicable
unpublished

Lonza

Heim, D.
Daly, D.

1999

Soil/ sediment adsorption-desoprtiori‘6-Metaldehyde
Generated by: ABC

Document No: 3123

GLP / GEP Yes

unpublished

Lonza

Kabler, K.

1990

Determination of the photolysisraf Metaldehyde on
the surface of soll
Generated by: ABC
Document No: 1425
GLP / GEP Yes
unpublished

Lonza
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Mollerfeld, J.
Rombke, J.
eller, M.

1993

Determination of the degradeability and p&sise of
4C-Metaldehyde in the water / sediment-system
Generated by: BAT

Document No: 2120

GLP / GEP Yes

unpublished

N

Lonza

Ménego, J.G.

2005

Inherent biodegradability“a--Metaldehyde in Brazilian
Soils.
Generated by: Bioensaios
Document No: 3949
GLP / GEP Yes
unpublished

Lonza

Rombke, J.
Mollerfeld, J.

1991

Determination of the aerobic soil degradatibiC-
Metaldehyde

Generated by: BAT

Document No: 1634

GLP / GEP Yes

unpublished

Lonza

Juozenaite, A.

2009

14C-Metaldehyde route and rate of degradation inkiero
soil ‘02-A’

Doc. No. 722-004

GLP Yes

unpublished

Lonza

Juozenaite, A.

2009

14C -Metaldehyde Route and Rate of Degradation in
Aerobic Soil ‘Elmton (294)’

Doc. No. 722-005

GLP Yes

unpublished

Lonza

Juozenaite, A.

2009

14C -Metaldehyde route and rate of degradation inkder
soil ‘Fladbury’

Doc. No. 722-006

GLP Yes

unpublished

Lonza

Juozenaite, A.

2009

C -Metaldehyde route and rate of degradation iotzier
soil ‘Fladbury’ Doc. No. 722-007

GLP Yes

unpublished

Lonza

Juozenaite, A.

2009

Investigation of Media to Tvagatile Products of
Metaldehyde Degradation
Doc. No. 741-002
GLP No
unpublished

Lonza

Selim, S.

1993

Laboratory volatility of Metaldehyilem soil
Generated by: BTC
Document No: 742-001
GLP / GEP Yes
unpublished

Lonza

Voget, M.

1994

Calculation of the photochemicaldative half-life of
Meta Metaldehyde
Generated by: ECO
Document No: 2293
GLP / GEP Yes

unpublished

Lonza

209




CLH REPORT FOR METALDEHYDE

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Wouethrich, V.

1990

Ready biodegradability: Modified OECD screening tes
for PO071

Generated by: RCC

Document No: 1490

GLP / GEP Yes

unpublished

N

Lonza

Wouethrich, V.

1990

P0071: Inherent biodegradability "modified Zahn-
Wellens Test"

Generated by: RCC

Document No: 1488

GLP / GEP Yes

unpublished

Lonza

Lebertz, H.

2008

Study on ready biodegradabilitietaldehyde
Document No: 713-003
GLP / GEP Yes
unpublished

Lonza

Kane, T.

2009

14C-Metaldehyde Aerobic Transformation in Aquatic
Sediment Systems

Document No: 714-003

GLP Yes

unpublished

Lonza

Klein, C.

2009

91/414/EEC Review of MetaldehydeeviRed
estimation of the degradation rates of Metaldehgpdme
used in environmental fate modelling

Doc. No. 782-011

Not GLP

unpublished

Lonza

Peter, S.

2009

91/414/EEC Review of Metaldehydealation of the
degradation kinetics of Metaldehyde and its degrada
product Acetaldehyde in aquatic systems
Document No: 782-015
GLP No
unpublished

Lonza

Rombke, J.

2009

Statement about the water/sedisteahy with'‘C-
Metaldehyde - Arrangement of the traps
Doc. No: 714-002
GLP No
unpublished

Lonza
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7.3.2 Ecotoxicology

Author(s) Year |Title Data Owner
Source(where different from company) protect.
Company name, claimed
Report No.,
GLP status (where relevant)
published or not
Bogers, M. 1990a| 96-hour acute toxicity study i@ thinbow trout | No Lonza
with PO071 in a semi-static system
RCC Report No. 000348, LR 1489
Document No.: 821-001
GLP: Yes, not published
Bogers, M. 1990b| Prolonged toxicity study in thimlbaw trout No Lonza
with PO071
RCC Report No. 029295, LR 1517
Document No. 826-001
GLP: Yes, not published
Brooke, L. T.,| 1984 | Acute toxicities of organic chemicals to fatie | No not re-
Call, D. J., minnows Pimephales promelasVolume I, ported
Geiger, D. L., Center for Lake Superior Environmental Studies,
Northcott, C. University of Wisconsin-Superior, pp 1-13 and
E. (eds.) 29-30.
Document No. 892-009
GLP: No, published
Egeler, P. 2007 Metaldehyde - A study on the toxicity to Algag¢  Yes Lonza
Junker, T. (Desmodesmus subspicatus) over 72 h
Knoch, E. SGS Institut Fresenius GmbH
Report No.: AR1AO
LR 4090
GLP, unpublished
Doc. No.: 823-002
Geiger, D. L.,| 1990 | Acute toxicities of organic chemicals to fatie | No not re-
Brooke L. T., minnows Pimephales promelasvolume V, ported
Call, D. J. Center for Lake Superior Environmental Studies,
(eds.) University of Wisconsin-Superior, pp 33-34.
Document No. 892-010
GLP: No, published
Sved, D. W. 1992 | A bioconcentration study with Metaldehyde in No Lonza
Holmes, C. the bluegill Lepomis macrochirys
M. WLD Report No. 289A-102, LR 1959
Smith, G. J. Document No. 872-001
GLP: Yes, not published
Wetton, P. M.] 2001 | Meta Metaldehyde (Code LZ1060): aute toxidityes Lonza
Mullee, D. M. to common carpQyprinus carpid
SPL Report No.: 102/355, LR 3345, Document
No. 821-002
GLP: Yes, not published
Wuethrich, V.| 1990a| 48-hour acute toxicity of PO@@Daphnia No Lonza

magna(OECD-immobilization test)
RCC Report No. 267658, LR 1539
Document No. 822-001

GLP: Yes, not published
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Author(s) Year |Title

Company name,

Source(where different from company)

Data
protect.
claimed

Report No.,
GLP status (where relevant)
published or not

Owner

Wouetherich,
V.

1990b

Acute toxicity of PO071 t8cenedesmus No

subspicatugOECD - algae growth inhibition
test)

RCC Report No. 259953, LR 1540
Document No. 823-001

GLP: Yes, not published

Lonza

Wuetherich,
V.

1990c

Influence of PO071 on the reproduction of No

Daphnia magna

RCC Report No. 259942, LR 1538
Document No. 827-001

GLP: Yes, not published

Lonza

Scholtz, F

2004

Toxicity of Metaldehyde-containing slug ptdle| Yes

to Golden Snails in rice paddy fields. Summary
and calculation of acute lethal effect dose using

data from efficacy trials conducted by Dupoh Bio
Research Centre during 1997 in the Philippines.

Lonza Report No. 3873
GLP: No

Lonza

Egeler, P.,
Goth, M.,
Knoch, E.

2007

Metaldehyde- A study on the toxicity to the |Yes

Great Ramshorn SnaPlanorbarius corneus
over 48 h

Report/Doc. number: 825-001
Guideline(s): No guideline available, OECD 202
(2004) was taken into account
GLP: Yes

Lonza
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