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Part A.
1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G
1.1 Substance
Table 1: Substance identity
Substance name: Tralkoxydim
EC number: Not assigned
CAS number: 87820-88-0
Annex VI Index number: Not yet assigned
Degree of purity: >96%
Impurities: Confidential
1.2 Harmonised classification and labelling proposal
Table 2: The current Annex VI entry and the propogd harmonised classification

CLP Regulation

Directive 67/548/EEC
(Dangerous
Substances Directive;
DSD)

Current entry in Annex VI, CLP Not listed Not listed
Regulation
Current proposal for consideration | Carc. 2 — H351 Carc Cat 3; R40

by RAC

(Suspected of causing cancelt

Acute Tox. 4 - H302
(Harmful if swallowed)

STOT-RE 2 - H373

(May cause damage to organ
(liver) through prolonged or
repeated exposure).

Aquatic Chronic 2 — H411
(Toxic to aquatic life with long
lasting effects)

)

(%)

Xn; R22 - 48/22
N; R51/53

Resulting harmonised classification
(future entry in Annex VI, CLP

Carc. 2 —H351

Acute Tox. 4 - H302

Carc Cat 3; R40
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Regulation)

STOT-RE 2 - H373
Aquatic Chronic 2 — H411

Xn; R22 - 48/22
N; R51 -53
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1.3 Proposed harmonised classification and labelling ls@d on CLP Regulation and/or
Directive 67/548/EEC criteria

Table 3: Proposed classification according to thELP Regulation
CLP Hazard class Proposed | Proposed SCLs Current Reason for no
Annex | classification and/or M- classification® classification?
ref factors
2.1 Not classified | Not applicable Not classified conclusive but not
Explosives sufficient for
classification
29 Not classified |Not applicabll  [Not classifiec  |conclusive but not

sufficient for

Flammable gases DO
classification

23 Not classified [Not applicabl  |Not classifiec  |conclusive but not
sufficient for

Flammable aerosols o
classification

2.4. Not classified [Not applicabl:  |Not classifiec  |conclusive but not
sufficient for

Oxidising gases o
g9 classification

25 Not classified [Not applicabl:  |Not classifiec  |conclusive but not
sufficient for

Gases under pressure S
classification

2.6. Not classified [Not applicabl  |Not classifiec  |conclusive but not
sufficient for

Flammable liquids P
classification

27 Not classified [Not applicabl:  |Not classifiec  |conclusive but not
sufficient for

Flammable solids o
classification

28. Not classified [Not applicabl  |Not classifiec  |conclusive but not
Self-reactive substances and sufficient for
mixtures classification

29 Not classified [Not applicabl  |Not classifiec  |conclusive but not

sufficient for

Pyrophoric liquids
yrop q classification

2.10. Not classified [Not appliable  |Not classifiec  |conclusive but not
sufficient for

Pyrophoric solids o
yrop classification

211, Not classified [Not applicabl  |Not classifiec  |conclusive but not
Se_zlf-heating substances and sufficient for
mixtures classification

2.12. Substances and mixtures | Not classified [Not applicabl  Not classifiec  conclusive but not

sufficient for

which in contact with water o
classification

emit flammable gases

2.13. Not classifiec  |Not applicabll  |Not classifiec  |conclusive but not
sufficient for

Oxidising liquids
gia classification

2.14. Not classifiec  [Not applicabl.  |Not classifiec  |conclusive but not
sufficient for

Oxidising solids DO
classification
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2.15. Not classifiec  [Not applicabl:  |Not classifiec  |conclusive but not
Organic peroxides suff|c_|e_nt for
classification
2.16. Not classifiec  [Not applicabl.  |Not classifiec  |conclusive but not
Substance and mixtures sufficient for
corrosive to metals classification
3.1 Acute Tox 4  |Not applicabl  [Not classifiec  [Not applicabl
Acute toxicity - oral H302
Not classifier  |[Not applicable |Not classifiec  |conclusive but not
Acute toxicity - dermal suff|c_|e_nt f_or
classification
Not classifier  |[Not applicablr  |Not classifiec  |conclusive but not
Acute toxicity - inhalation suff|c_|e_nt f_or
classification
3.2 Not classifiec  |Not epplicable  |Not classifiec  |conclusive but not
Skin corrosion / irritation sufﬁc_@nt for
classification
3.3 Not classifiec  [Not applicabl  |Not classifiec  |conclusive but not
Se_zrio_us eye damage / eye sufficient for
irritation classification
3.4. Respiratory sensitisation Not classifed |Not applicabll  |Not classifiec  |Data lacking
3.4. Not classifiec  |Not applicabll  |Not classifiec  |conclusive but not
Skin sensitisation sufﬁc_u?nt for
classification
35 Not classifiec  [Not applicabl  |Not classifiec  |conclusive but not
Germ cell mutagenicity suff|c_|e_nt f_or
classification
3.6. Carcinogenicity Carc 2 H351 |Not applicabll  [Not classifiec  [Not applicabl
3.7 Not classifiec  [Not applicabl:  |Not classifiec  |conclusive but not
Reproductive toxicity suff|c_|e_nt for
classification
3.8 Not classifiec  [Not applicablr  |Not classifiec  |conclusive but not
Specific target organ toxicity sufficient for
—single exposure classification
3.9 STOT-RE 2  |Not applicabll  [Not classifiec  [Not applicabl
Specific target organ toxicit(]'373
— repeated exposure
3.10. Not classifiec  |Not applicabll  |Not classifiec  |conclusive but not
Aspiration hazard S“ﬁ'c_"?“t f_or
classification
4.1 Aquatic ChronigNot applicablr  |Not clessified

Hazardous to the aquatic
environment

2

H411: toxic to
aquatic life with
long lasting
effects




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRALKOXYDIM

51. Not classified |Not applicabll  [Not classifiec  |conclusive but not

Hazardous to the ozone layer sufficient for
classification

Dncluding specific concentration limits (SCLs) andfattors
2 Data lacking, inconclusive, or conclusive but ndfisient for classification

Labelling:  Signal word: Warning
Pictograms: GHS08 GHSO07 GHS09
Hazard statements: H351 H302 H373 H411
Precautionary statements: to be assigned by suppdielisted in Annex VI

Proposed notes assigned to an entry:

None
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Table 4:

Proposed classification according to Diive 67/548/EEC

Hazardous property

Proposed
classification

Proposed SCLs

Current

classification®

Reason for no
classification?

Not classified [Not applicabl Not classifiec conclusive but not
Explosiveness sufficient for
classification
Not classified [Not applicabl Not classifiec conclusive but not
Oxidising properties sufficient for
9 prop classification
Not classified [Not applicabl Not classifiec conclusive but not
Flammability sufficient for
classification
Other physico-chemical Not classified ~[Not applicabl Not classifiec conclusive but not
properties sufficient for
[Add rows when classification
relevant]
Not classified [Not applicabl Not classifiec conclusive but not
Thermal stability sufficient for
classification
Acute toxicity R22 Not applicabl Not classifiec Not applicabl
Acute toxicity — Not classified |[Not applicabl Not classifiec conclusive but not
irreversible damage aft sufficient for
single exposure classification
Repeated dose toxicity| R48/22 Not applicabl Not classifiec Not applicabl
Not classified [Not applicabl Not classifiec conclusive but not
Irritation / Corrosion sufficient for
classification
Not classified [Not applicabl Not classifiec conclusive but not

Sensitisation

sufficient for
classification

Carcinogenicity

Carc Cat 3: R40

Not applicabl

Not classifiec

Not applicabl

Not classified [Not applicabl Not classifiec conclusive but not
Mutagenicity — Genetic| sufficient for
toxicity classification

Not classified [Not applicabl Not classifiec conclusive but not
Toxicity to reproduction sufficient for
— fertility classification

Not classified [Not applicabl Not classifiec conclusive but not
Toxicity to reproductiorn sufficient for
— development classification
Toxicity to reproductior] Not classified [Not applicabl Not classifiec conclusive but not
— breastfed babies. sufficient for
Effects on or via classification
lactation
Environment R51-53 Not applicabl Not classifiec

DIncluding SCLs

2 Data lacking, inconclusive, or conclusive but ndfisient for classification
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Labelling:

Indication of dangerXn, N

R-phrasesR22-40-48/22-51/53
S-phrases:S36-37-60-61
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2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellig

Tralkoxydim is not currently listed in Annex VI @&egulation EC 1272/2008 (CLP Regulation).
Following evaluation of the data this proposal se&k propose classification for acute toxicity
(oral) and carcinogenicity.

At the time of submission there were not regisbradifor this substance under REACH.

2.2 Short summary of the scientific justification for the CLH proposal

Tralkoxydim is a cyclohexanedione oxime herbicidgal was approved for Annex | listing under
Council Directive 91/414/EEC, with the UK as Rapgpar Member State. In accordance with
Article 36(2) of the CLP Regulation, tralkoxydimaiid now be considered for harmonised
classification and labelling. Therefore, this pregloconsiders all human health and environmental
end points. This Annex VI dossier presents a diaasion and labelling proposal based on the
information presented in the assessment of traltimxyinder Directive 91/414/EEC. The
assessment made under that Directive is attachibe i&JCLID 5 dossier.

2.3 Current harmonised classification and labelling
2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP
Regulation
Not currently listed.
2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP
Regulation

Not currently listed.
24 Current self-classification and labelling

24.1 Current self-classification and labelling based omhe CLP Regulation criteria

Classification:

Carc. 2 H351

Acute Tox. 4 H302
Aquatic Chronic 2 H411

Labelling:

Signal word: Warning

Hazard Statements: H351 H302 H411
Pictograms: GHS08 GHS07 GHS09
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2.4.2 Current self-classification and labelling based omirective 67/548/EEC
criteria

Classification:
Carc Cat 3; R40
Xn; R22 - 48/22
N; R51/53

Labelling:

Indication of danger: Xn, N
R-phrases: R22-40-51/53

S-phrases: S36-37-60-61

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE VEL

Tralkoxydim is a cyclohexanedione oxime herbicid@ch has been approved for Annex | listing
under Council Directive 91/414/EEC, with the UKR&pporteur Member State. In accordance with
Article 36(2) of the CLP Regulation, tralkoxydim aald now be considered for harmonised
classification and labelling
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity

EC number: Not assigned

EC name: Not assigned

CAS number (EC inventory): Not applicable

CAS number: 87820-88-0

CAS name: 2-Cyclohexen-1-one,2-[1-
(ethoxyimino)propyl]-3-hydroxy-5-(2,4,6-
trimethylphenyl)-

IUPAC name: 2-[1(E)-N-ethoxypropanimidoyl]-3-hydroxy
5-mesitylcyclohex-2-en-1-one

CLP Annex VI Index number: Not yet assigned

Molecular formula: C20H27NO3

Molecular weight range: 329.4

Structural formula:
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CHs OH /—CH3

N o)
HaC /
CHs O HC
1.2 Composition of the substance
Table 6: Constituents (non-confidential informatian)
Constituent Typical concentration Concentration range Remarks
Tralkoxydim 96% > 96%

Current Annex VI entry: Not listed

The structure of tralkoxydim indicates that E/Znsarism is possible about the C-N bond. In the
solid state, tralkoxydim exists in a twisted enoinfi (E-isomer) as indicated by the name and
structure presented. In non-polar solvents ittexas two tautomeric forms in rapid equilibrium: a
planar enol form and an aminoenone form, with thiéet predominating. In polar solvents
tralkoxydim equilibrates between the two tautonaard the Z-oxime isomer.

Table 7: Impurities (non-confidential information)
Impurity Typical concentration Concentration range Remarks
Confidential

Current Annex VI entry: There are 6 process intmsiwhich are all individually present in
concentrations < 1%. These impurities have beleentanto account in the proposed classification
and labelling of Tralkoxydim and are not considei@the of additional concern. The impurities are
considered to be confidential so are not listethis report. Further information can be foundha t
technical dossier.

Table 8: Additives (non-confidential information)
Additive Function Typical concentration | Concentration range | Remarks
None

Current Annex VI entry:
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1.2.1 Composition of test material

The minimum purity of the active substance trallairyis 96%. The toxicological studies detailed
in this report used tralkoxydim with a purity of.92- 99.4%. After careful and detailed review by
the UK CA and those authorities responsible fordasessment under Directive 91/414/EEC, the
technical specification of the current technicaltenal and the material used in these studies are
considered to be comparable.

In the solid state it is clear that tralkoxydimrfts the enol structure described above. In salutio
tralkoxydim shows a degree of instability making gtructural identity in natural systems more
elusive. Whilst there are no individual data oe teomeric content of the tested material, the
appropriate form of the substance in natural systdras been taken into account by the
toxicological and environmental studies performedt. is therefore considered that the tested
material and the information presented in this Bosover the substance as manufactured.
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1.3 Physico-chemical properties
Table 9: Summary of physico - chemical properties
REACH Property IUCLID | Value Reference/
ref Annex, section Comment
8§
Vil, 7.1 Physical state at 2L | 4.1 White solid Reference: |1
and 101.3 KPa Method:
Purity: 99%
Vil, 7.2 Melting /freezing point | 4.2 166 Reference: ]
The substance slowly | OECD 102
decomposes on melting. pyrity: 99%
VI, 7.3 Boiling Point 4.3 Not applicable - the Reference: ]
substance slowly OECD 102
decomposes on melting'Purity: 99%
VI, 7.4 Relative density 4.4 1.16 Reference: L
density OECD 109
Purity:
99.4%
VIl, 7.5 Vapour pressure 4.6 3.7 x fkPa Reference: |L
OECD 104
Purity: 99%
VIl, 7.6 Surface tension 4.10 70 mN/m af@0 Reference: 1
OECD 115
Purity:
92.4%
VI, 7.7 Water solubility 4.8 6.1 mg/l at 22C and pH | Reference: 1
6.5 OCED 105
9820 mg/l at 22C and | (Flask)
pH 9.0 Purity: 99%
VII, 7.8 Partition coefficient n- | 4.7 2.1 at 26C (pH not Reference: ]
octanol/water (log partition | provided but assumed toQCED 107
value) coefficie | be < 7) (Shake
nt Due to the pKa value, | flask)
log Kow is anticipated Purity: 99%
to decrease with '
increasing pH.
ViI, 7.9 Flash Point 4.11 Not applicable the
substance is a solid
Vil, 7.10 Flammability 4.13 Not highly flammable | Reference: ]
and does not liberate | EEC A10,
gases in hazardous 12 and A13
amounts in contact with Purity: 99%
water or air. '
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Vil, 7.11

Explosive Properties

414

Not classified. The
substance does not
contain any groups
indicative of explosive
properties.

Reference: ]

Vil, 7.12

Self-ignition
temperature

The substance melted &
105°C and did not ignite
at or below this
temperature.

itReference: 1
EEC, Al16
Purity: 99%

VIl, 7.13

Oxidising Properties

4.15

Examination of the
chemical structure
indicates that it does ng
contain any chemical
groups typical of
oxidising agents. Thus
the substance can be
regarded as incapable ¢
reacting exothermically
with a combustible
material.

Reference: 1

—t

VII, 7.16

Dissociation constant

4.21

pKa = 4.3 02

Reference:
OECD 112

Purity: 99%

2 MANUFACTURE AND USES

2.1

Manufacture

Tralkoxydim is manufactured for use as an agricaltherbicide in the EU.

2.2

Identified uses

Tralkoxydim is used as an agricultural herbicidehwparticular activity against pernicious grass
weeds such as wild-oats, blackgrass and ryegrass@al crops including wheat and barely.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chencal studies

Method Results Remarks Reference

Not applicable

3.1 Physico Chemical Properties

3.1.1 Summary and discussion of Physico chemical propegs
3.1.1.1 Dossier submitter

As detailed in table 9 tralkoxydim does not meet ¢hteria for classification for physico-chemical
properties.

3.1.1.2 RAC evaluation

RAC supports the non-classification for physicofoliel properties, as proposed by the dossier
submitter. This proposal/these properties was/wetespecifically commented on during public
consultation.

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

41.1 Non-human information

The following summary is derived from the assessmeade for the review under Directive
91/414/EEC.

Tralkoxydim was extensively absorbed following oadiministration in rats and hamsters (100%).
There are no data following inhalation and dermxg@osure. The substance was widely distributed
around the body with the highest levels being foimthe liver, kidneys, blood and fat, although
the residual levels found in these tissues werg kv (<0.001-0.008.g equiv/g at sacrifice on
day 7 after repeat dosing with 1mg tralkoxydimYyalkoxydim was extensively metabolised in rats
and hamsters with only trace amounts of the paretérial remaining in excreta. Six metabolites
were identified in rats, the major urinary and di{faecal metabolite in both sexes was
tralkoxydim acid followed by tralkoxydim alcohol.In rats the primary metabolic pathway is
oxidation of one of the methyl groups on the pheaing to form tralkoxydim alcohol followed by
further oxidation to form tralkoxydim acid, via amtermediary aldehyde metabolite. Tralkoxydim
is rapidly excreted via urine and faeces in bothem@5-100%) and female (84-87%) rats.
However, there were some sex differences as the roate of excretion in males was via the urine

21
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(59-66% of the dose in 48 hours) whereas in femalesry and faecal excretion were comparable
(42-47% versus 37-48% of the dose within 48 hoaspectively). A study in bile canulated rats
showed that the majority of the absorbed dose \Wwanated via bile in both sexes (78% in males
and 64% in females within 48 hours of dosing) andignification proportion of the biliary
excretion was reabsorbed to be subsequently egcieterine. Male rats appear to reabsorb more
than females. In hamsters the profiles and roaftexcretion are similar for both sexes (63-67% in
urine and 12-17% in faeces within 48 hours of dgsin

Reference 2

41.2 Human information

None available

4.1.3 Summary and discussion on Toxicokinetics

Refer to section 4.1.1

4.2 Acute toxicity

Table 11: Summary table of relevant acute toxicitystudies

Acute Oral
Species/Dose LBy Observations and remarks

Rat M: 1258 mg/kg | Deaths occurred 1 to 2 days after dosing. Clirsaahs of

i toxicity included decreased activity, lachrymation,
5/sex/dose F- 934 mg/kg dehydration, hypothermia, piloerection, pincheasjdipward
Males and Females 500,750,10Q00 curvature of the spine, reduced righting reflexiepressed
and (males only) 1800 mg/kg respiration, miosis, prostration and urinary inéoemce. Two
Purity 97 8% females at 1000 mg/kg showed severely represspaatsn.

urity 97.6% (Southwood J (1994) - Reference 2)

OECD 401
Mouse M: 1231 mg/kg | Deaths occurred 1 to 3 days after dosing. Clirsaahs of

. toxicity included decreased activity, dehydraticeguced
S/sex/dose F. 1100 mg/kg righting reflex, tremors, hypothermia, reduced bizey rate
Males and Females 500, 1000 apd and urinary incontinence
2000 mg/kg (Southwood J (1994) - Reference 2)
Purity 97.8%
OECD 401
Rabbit > 519 mg/kg There were no deaths and no signs«afity during the

3 males/dose study.

48.9, 96.6, 193, 293, 495 or 519
mg/kg

Purity 97.8%
OECD 401

519 mg/kg was the maximum concentration achievabtbe
dose rate of 1 ml/kg due to the viscosity of thieitson.

(Barber JE (1986) - Reference 2)
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Acute Inhalation

Species/Dose LC50 Observations and remarks

Rat > 3.5 mg/l There were no deaths during the study. Clinicphsi
included wet fur, piloerection, hunched posturainst around

S/sex/group (3467 mg/m3) the snout and chromodacrorrhea. Abnormal respiratoises

0, 443and 3467 mg/m3 for 4 were noted in males from 443 mg/m3 and in femal&zla7

hours (nose only) mg/m3.

(Note 3467 mg/m3 was the (Mclean Head LK & Bennett IP (1994) — Reference 2)

maximum achievable

concentration)

Purity 97.3%

OECD 403
Acute Dermal

Species/Dose LD50 Observations and remarks
Rat > 2000 mg/kg T_here were no deaths. Clinical smfritexicity incIu_ded
gy nconinence upiard st o e pgns o
2000 mg/kg (Pritchard VK (1994) - Reference 2)
Purity 96.4%
OECD 402

421 Non-human information

4.2.1.1Acute toxicity: oral

The LDsp values from the acute oral toxicity studies rafigen 934-1258 mg/kg.

4.2.1.2Acute toxicity: inhalation

In an acute inhalation study the 4¢g@vas found to be > 3.5 mg/l.

4.2.1.3Acute toxicity: dermal

The LDspfrom the acute dermal toxicity study was > 2000kgg/

4.2.1.4Acute toxicity: other routes

No data available

4272 Human information

No data available
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4.2.3 Summary and discussion of acute toxicity
4.2.3.1 Dossier submitter

Comparison with criteria

The LDsp values from the acute oral toxicity studies rafigen 934-1258 mg/kg. These are within
the range of 200-2000 mg/kg for classification ag R22 under Directive 67/548/EEC and 300-
2000 mg/kg for classification in Acute Tox. 4; H302der the CLP Regulation.

In an acute inhalation study the 4 was found to be > 3.5 mg/l. The target partimila

concentration in the study was 5 mg/l (the cut-tiff classification under both Directive

67/548/EEC and the CLP Regulation) but the actaatentration tested (which was the maximum
achievable concentration) was 3.5 mg/l. Given tesults of this study no classification is
proposed.

The LDsofrom the acute dermal toxicity study was > 2000 kyggkhich is above the classification
cut-off (2000 mg/kg) under both Directive 67/548(EEnd the CLP Regulation therefore no
classification is proposed.

Conclusions on classification and labelling

CLP Regulation: Acute Tox. 4 - H302, Harmful if swdlowed
Directive 67/548/EEC: Xn: R22

4232 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter to classify tralkoxydim for
acute toxicity (for the oral route only). Duringlgic consultation, support was expressed for the
proposed classification for acute toxicity.

Following a comparison of the available 4Dand LGo values in rats with the criteria, RAC
supported the conclusion of the dossier submittat tralkoxydim should be classified for acute
oral toxicity with Acute Tox. 4 — H302(CLP Regulation) ann; R22 (Directive 67/548/EEC)),
but not for acute dermal or inhalation toxicity.

4.3 Specific target organ toxicity — single exposure 8T SE)

4.3.1 Summary and discussion of Specific target organ tacity — single exposure
4.3.1.1 Dossier submitter

The clinical signs that were apparent after singial, dermal and inhalation exposure included
decreased activity, lachrymation, dehydration, ligponia, piloerection, pinched sides, upward
curvature of the spine, reduced righting reflexeéspressed respiration, miosis, prostration and
urinary incontinence

Comparison with criteria
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Substances that have produced significant toxinityumans or that, on the basis of evidence from
studies in experimental animals, can be presumebat® the potential to produce significant
toxicity in humans following single exposure arasdified in STOT SE 1 or 2. Classification is
supported by evidence associating single exposordghé substance with a consistent and
identifiable toxic effect.

Classification in STOT SE 3 is reserved for transietarget organ effects and is limited to
substances that have narcotic effects or causgatsy tract irritation.

The signs that were apparent after single oramdeand inhalation exposure to tralkoxydim were
indicative of non-specific, general acute toxicit{s there was no clear evidence of specific toxic
effects on a target organ or tissue, no signs spiratory tract irritation or narcotic effects, no
classification for specific target organ toxicitgir(gle exposure) under the CLP Regulation is
proposed.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

43.1.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter not to classify tralkoxydim
for specific target organ toxicity upon single egpre. This proposal/endpoint was not specifically
commented on during public consultation.

RAC concluded that the clinical signs observedhaadcute toxicity studies with tralkoxydim do not
fulfil the CLP criteria to classify for STOT SE, lime with the justification provided by the dogssie
submitter.

4.4 [rritation

44.1 Skin irritation

Table 12: Summary table of relevant skin irritation studies

Method Results Remarks Reference
Rabbits (New Zealand White) Very slight or well-defined The skin reactions | Barber JE 1(994) ¢
6 females erythema (average scores from had resolved within | Reference 2

24-72 hours< 1 in all animals) | 7 days of
application, apart
fromin 1 animal
with slight
desquamation

(500mg tralkoxydim moistened tg
paste with olive oil)

Very slight, slight or moderate
: o oedema (average scores from
Purity 97.8% 24-72 hours< 1 in all animals)

OECD 404
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4.4.1.1Non-human information

See table above

4.4.1.2Human information

No data available

4.4.1.3Summary and discussion of skin irritation
4.4.1.3.1 Dossier submitter

Very slight or well-defined erythema (average ssdrem 24-72 hours 1 in all animals) and very
slight, slight or moderate oedema (average scaw®s £4-72 hours< 1 in all animals) were
observed. All reactions had resolved within 7 dafyapplication.

Comparison with criteria

As the scores for erythema and oedema wetan all animals tested and only slight desquaomati
persisted in 1 animal until the end of the studlassification is proposed.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

4.4.1.3.2 RAC evaluation
See sectiod.4.3.3.2

4.4.2 Eye irritation

Table 13: Summary table of relevant eye irritationstudies

Method Results Remarks Reference

Rabbits(New Zealand White) There were no effects on the | All eye responses | Barber JE (1994)
cornea or iris (all scores were Q)had resolved by day| — Reference 2

Females Slight to moderate conjunctival| 4-
redness and chemosis were

_ observed (average scores from
100 mg tralkoxydim 24-72 hours< 1 in all animals).

Purity 97.8%

OECD 405
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4.4.2.1Non-human information
Refer to table 13.

4.4.2.2Human information

No data available.

4.4.2.3Summary and discussion of eye irritation
4.4.2.3.1 Dossier submitter

There were no effects on the cornea or iris (altes were 0). Slight to moderate conjunctival
redness and chemosis were observed (average fwme24-72 hours 1 in all animals). All
effects had resolved by day 4.

Comparison with criteria

Tralkoxydim did not produce effects on the cornearis and scores for conjunctival redness and
chemosis were< 1 in all treated animals. Therefore, tralkoxydimed not meet the criteria for
classification.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

4.4.2.3.2 RAC evaluation
See sectiod.4.3.3.2

4.4.3 Respiratory tract irritation
4.4.3.1Non-human information

The potential for tralkoxydim to cause respirattvagct irritation has not been directly investigated
However, results from the acute inhalation studysho signs of irritation to the respiratory tract.

4.4.3.2Human information

No data are available.

4.4.3.3Summary and discussion of respiratory tract irritation

4.4.3.3.1 Dossier submitter
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No effects on the respiratory tract have been ekeser

Comparison with criteria

No effects on the respiratory tract have been wosetherefore tralkoydim does not meet the
criteria for classification.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

4.4.3.3.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter not to classify tralkoxydim
for irritation (skin/eye/respiratory tract). Thisgposal/endpoint was not specifically commented on
during public consultation.

In the rabbit studies for skin and eye irritatiamyoslight, transient irritation was observed. Mean
scores for erythema and oedema formation in the skiation study were below the threshold
value of 2.3 for Skin Irrit. 2 — H315 (CLP Regutat) or 2 for Xi; R38 (Directive 67/548/EEC) in
all (six) animals. Mean scores for conjuctival ress and chemosis in the eye irritation study were
also below the threshold values for classifica(@rior Eye Irrit. 2 — H319 (CLP Regulation) or 2.5
(redness) and 2 (chemaosis) for Xi; R36 (Directivé5@8/EEC)) in all (six) animals. RAC therefore
supported the conclusion of the dossier submittar tralkoxydim should not be classified for skin
or eye irritation, nor for respiratory tract irti@an, given the absence of irritative effects inaaute
inhalation study with rats (where only some abndmaspiratory noises were noted).

4.5 Corrosivity

Table 14: Summary table of relevant corrosivity sidies

Method Results Remarks Reference

Refer to table 12

451 Non-human information

Refer to section 4.4.1

45.2 Human information

No data available.

45.3 Summary and discussion of Corrosivity

4531 Dossier submitter
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Tralkoxydim does not meet the criteria for clagsifion as corrosive when tested in standard skin
and eye irritation studies. Consequently, no diaasion is proposed.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

453.2 RAC evaluation

The evaluation by RAC relates to the proposal efdhssier submitter not to classify tralkoxydim
for corrosion. This proposal/endpoint was not dpeadly commented on during public
consultation.

RAC agrees with no classification for corrosiviég justified by the dossier submitter.

4.6 Sensitisation

46.1 Skin sensitisation

Table 15: Summary table of relevant skin sensitigen studies

Species Method Doses No. sensitised/total no. Resul
Guinea Pig OECD 406 Intradermal Induction: 5% | Test Animals: 0/20 | Negative
Males Guinea Pig Topical Induction: 75%

Maximisation o
20 test and 10 Challenge Application: : . :
control Test 750 No skin reactions in

the negative control
(all doses were formulated group.
in corn oil)

Southwood J
(1985) —
Reference 2

Purity 97.8%

A positive control group was not included and theyeno additional information to assess the
reliability of the study

4.6.1.1Non-human information

Refer to table 15.

4.6.1.2Human information

No data available

4.6.1.3Summary and discussion of skin sensitisation

4.6.1.3.1 Dossier submitter
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Tralkoxydim gave a negative response in a guinganaiximisation study (0/20 response) when
tested at a challenge concentration of 75%.

Comparison with criteria

A substance is classified as a skin sensitiseinifa guinea pig maximisation study, a positive
response is observed in 30% of treated animals. O/ animals gave a response following
treatment with tralkoxydim it can be concluded thaloes not meet the criteria for classificatian i
accordance with Directive 67/548/EEC or the CLP (Ratgpn.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

46.1.3.2 RAC evaluation
See sectiod.6.2.3.2

4.6.2 Respiratory sensitisation

Table 16: Summary table of relevant respiratory sesitisation studies

Method Results Remarks Reference

No data

4.6.2.1Non-human information

No data available.

4.6.2.2Human information

No data available.

4.6.2.3Summary and discussion of respiratory sensitisation
4.6.2.3.1 Daossier submitter

No data available.
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Conclusions on classification and labelling

CLP Regulation: Not classified — no data available

Directive 67/548/EEC: Not classified — no data avable

4.6.2.3.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter not to classify tralkoxydim
for skin and respiratory sensitisation. This pr@dendpoint was not specifically commented on
during public consultation.

RAC agrees with no classification for dermal omiestory sensitisation, as justified by the dossier
submitter.

4.7 Repeated dose toxicity

Table 17: Summary table of relevant repeated dogdexicity studies

Oral Studies

Dose schedule

Dose levels

Observations and remarks

(effects of major toxicological significance)

Rats (diet)
90 days
20/sex/group
Purity 97.8%
OECD 408

Milburn GM,

Chart IS, Gore
CW et al 1994
in Reference 2

0, 50, 250 or 2500
ppm corresponding
to 0, 4.2, 20.5 or
204.8 mg/kg/day
(males) and 0, 4.6
23.0 and 219.3
mg/kg/day
(females)

No treatment related deaths or clinical signs gicity.

Reduction in body weight gain (11% males and 10&tales) and food
consumption (8% males and 11% females) at 2500 ppm.

Reduced red blood cell parameters at 2500 ppm (bgletnin (ca. 5%),
haematocrit (ca. 5%), RBC (ca. 3%)) in both sexasreased white blood
cell count in males only (6.58, 7.73, 7.96 and &24//l at 0, 50, 250 and
2500 ppm). Mainly due to lymphocytosis which waparent in males (5.2,
5.86, 5.95 and 6.59 x 10 but also in females (4.37, 4.34, 4.64 and %35
10%1) at 0, 50, 250 and 2500 ppm respectively. mabsence of any
histopathological effects these differences arecnosidered to be
toxicologically significant.

At 2500 ppm decreased absolute (11% males and &8t4lés) and relative
(10 % males and 6% females) kidney weight. In@daslative liver weight
(10% males and 9% females).

No treatment related macroscopic or microscopidifigs noted.

NOAEL = 250 ppm (20.5 and 23 mg/kg/day males amcaies respectively)

Mouse (diet)
(C57)

28 days
5/sex/group
Purity 97.8%

Non-guideline
study

Tinston DJ
(1989a & b) in
Reference 2

Study 1: 0, 50, 250
or 1250 and 5000
ppm corresponding
to 0, 10, 50, 250
and 1000
mg/kg/day in males
and females.

No mortalities or clinical signs of toxicity.

Reduced body weight gain in males (10% and 16%)mfeimales (20% and
31%) at 1250 ppm and 2500 ppm respectively. Necesfon food
consumption.

Increased absolute liver weight (39, 66, 67 and @1%ales and 9, 57, 27
and 2% in females) and increased relative liveighisi (38, 74, 87 and 93%
in males and 20, 63, 59 and 49% in females) a250, 1250 and 5000 ppm
respectively.

Microscopic findings in the liver included hypergia and fibrosis of bile
ducts, associated with acute inflammatory reactianging from slight to
moderate in all animals from 50 ppm. A yellow/bropigment accumulatior]
(possibly protoporphyrin) in the bile ducts and Kapcells ranging from
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minimal to marked was observed in all animals fis@rppm. Areas of focal
or multifocal necrosis (in 0, 1, 4, 0 and 1 maled a 0, 4, 1, 2 and 2 femal
at 0, 50, 250, 1250 and 5000 ppm). Small crysliggregates were found
in the lumen of the bile ducts, macrophages andtoeptes at 1250 ppm an
above. This varied from aggregates of very finstls (seen in the bile
ducts) to larger crystalline bodies (more frequestien in the macrophages
and hepatocytes).

NOAEL not determined due to the effects seen alavest dose of 10
mg/kg/day.

Mouse (diet)
(C57)

28 days
5/sex/group
Purity 97.8%

Non-guideline
study

Tinston DJ
(1989a & b) in
Reference 2

Study 2: 0, 2, 10
and 25 ppm
corresponding to O
0.4,2,and 5
mg/kg/day in males
and females.

No mortalities or clinical signs of toxicity.
No effects on body weight gain or food consumption.

Increased absolute liver weights (6% in males &% in females) and
relative liver weights (6% in males and 9% in feesalat 25 ppm.

Microscopic findings in the liver included hypergia and fibrosis of bile
ducts ranging from slight to moderate in 3/5 maled from minimal to
moderate in 5/5 females at 25 ppm. A brown pignaectumulation (possibly
protoporphyrin) was observed in the bile ducts Kogffer cells ranging from
minimal to slight in 3/5 males and 4/5 femalesmppm. Areas of multifocal
necrosis were also observed in 3/5 females at &b pp

NOAEL (based on liver effects) = 10 ppm (2 mg/kg)da

Mouse (diet)
a) C57B1/10
b) AP

c¢) Balb/c

28 days
10/sex/group

Non-guideline
study

Stonard MD
(1989a & b) —
Reference 2

0, 25 or 125 ppm
corresponding to O
5 or 25 mg/kg/day

in males and
females

There were no treatment related deaths or clisiggls of toxicity. No
adverse effects on bodyweight gain or food consignpt

Generally increased ALP (ranging from 5-112%) wated in all strains and
both sexes at 125 ppm along with increased ALTdiranfrom 178-1172%)
and cholesterol (ranging from 24-225%) in all stsaand both sexes from 25
ppm. The AP strain of mice were least affected.

Necropsy revealed enlarged and dark discoloureddi(in all strains) at 125
ppm and to a lesser extent at 25 ppm. The effestma@e pronounced in
males than females.

Increased relative liver weight in all strainsygang from 5-9% in males and
1-8% in females at 25 ppm and from 16-40% in mate$23-45% in females
at 125 ppm. Absolute liver weights were increasgd similar amount.

Microscopic findings in the liver included bile dutyperplasia ranging from
minimal to moderate in all strains and both sexesif25 ppm. This effect
was more severe in the C57BL/10 strain of mice (B&es and 10/10 female
at 25 ppm compared to 1/10 males and 0/10 femala®iand 1/10 males
and 0/10 females in Balb/c) and (0/10 males antiQLf¥males at 125 ppm
compared to 6/10 males and 8/10 females in AP &taimales and 10/10
females in Balb/c). Biliary fibrosis and portaflammations were also noted
from 25 ppm at a comparable level. Necrosis waschim C57BL/10 mice
(2/10 males and 6/10 females at 25 ppm and 9/18szadd 7/10 females at
125 ppm) and in AP (4/10 males and 5/10 femaled)Baib/c (5/10 males
and 10/10 females) at 125 ppm only. Pigment actation in the
hepatocytes and Kupffer cells was noted in miceodfi sexes in each strain
and at both doses.

NOAEL not determined due to the effects seen alawest dose of 5
mg/kg/day.
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Dose schedule

Dose levels

Observations and remarks

(effects of major toxicological significance)

Hamster (diet)

28 day with
Toxicokinetics

12/sex/dose
Purity 98.2%

Milburn GM
(2002b) -
reference 4

0 and 17000 ppm

At 17000ppm there were reductions in male body tej1%) and in food
consumption (33%).

Liver weight was increased in males and femalesdlalle 29% and 33%,
relative 46% and 37%). Relative testis weight wae icreased (21%),
without accompanying microscopic changes.

Significant increases cytochrome P450 and EROD whbserved in males
and females. In addition, testosterone hydroxytatvas increased in males
as follows:

Testosterone 16 hydroxylation; 0.016 and 0.127 nmol/min/mg protein

Testosterone 1B hydroxylation; 0.047 and 0.326 nmol/min/mg protein

Hamster (diet)

90 day with
Toxicokinetics

12/sex/dose
Purity 98.2%

Milburn GM
(2002a) —
reference 4

0 and 500, 4000,
8000 and 12000

ppm

0, 30, 240, 480 and
720 mg/kg/day
(males and
females)

Liver weight was increased in males and femalem 8600 ppm. At 12000
ppm absolute increase 34% males and 16% in femealasive 44% in males
and 16% in females. Absolute and relative ovarightewas decreased in
females from 8000 ppm by between 20 - 25%.

Significant increases cytochrome P450 and EROD wbserved from 4000
ppm. In addition, testosterone hydroxylation wigsificantly increased in
males from 4000 ppm as follows;

Testosterone 16 hydroxylation; 0.023, 0.034, 0.058, 0.120 and 0.20
(nmol/min/mg protein) at 0, 500, 4000, 8000 andQ®Ppm respectively.

Testosterone 1p hydroxylation; 0.068, 0.108, 0.214, 0.308, and0.5
(nmol/min/mg protein) at 0, 500, 4000, 8000 and®Apm respectively.

Hamster (diet)
90 days

20/sex/group
(main study)

10/sex/group
(satellite study)

Purity 92.4%

Stonard MD
(1994) —
Reference 2

0, 250, 800, 2000
or 5000 ppm
corresponding to O
30, 96, 240, 600
mg/kg/day in males
and females.

A satellite study
was initiated with
diets containing O,

10000 or 20000
ppm equivalent to

1200 or 2400
mg/kg/day in males
and females.

There were no treatment related deaths or clisiggls of toxicity.

Reduced body weight gain in the satellite study ¢80% and 59% in males
26% and 24% in females at 10000 ppm and 20000 pppectively.

Slight reduction in red blood cell parameters (RB&moglobin, haematocr
ca. 4%) from 250 ppm in males and 2000 ppm in femaln the satellite
group a reduction is these parameters was agaga meaching 11-14% in
males and 7-10% in females at 20000ppm. In the staidy the white blood
cell count was reduced in males (7.94, 6.56, 319 and 6.46 x £0) and

in females (7.46, 5.67, 6.78, 5.56 and 5.94 %/)18t 0, 250, 800, 2000 and
5000 ppm. In the satellite study there were radostin white blood cell
count (37% and 31%) and lymphocyte count (40% &%)Jdn males only
from 10000 ppm.

Increased absolute (15% males and 19% femalesketatde (20% males
and females) liver weight at 5000 ppm in the mainlg. Relative liver
weights were also increased in the satellite s{@8yand 49% in males and 2
and 34 % in females at 10000 and 20000 ppm). Relkidney weights were
also increased in males by 6% and 27% at 10000gm@h20000 ppm
respectively.

Microscopic findings in the liver included increddgepatocytes eosinophilla
in 1/11 males at 5000 ppm and all males and fenfiades 10000 ppm in the
satellite study. Loss of hepatocytes vacuolatias wbserved in 7/11 males

5000 ppm in the main study and in all animals frdd800 ppm in the satellite

study.

A NOAEL was not determined.

—
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Dog 0, 0.5, 5 and 50 | No treatment related deaths or clinical signs gicity were noted.
mg/kg/day males ) ) )
90 days and females No treatment related effects on bodyweight gaifood consumption.
OECD 409 (capsules) Red blood cell parameters (haemoglobin, haemateaerit red blood cell
counts) were decreased 10%) at 50 mg/kg/day. White blood cell counts
4/sex/dose were increased in both sexes at 50 mg/kg/day dumales, due to
Purity 97.8% neutrophilia and, in females, to lymphocytosis.
B A Increased AP (110% m and 182% f) and ALT (77% m E2Ps f) and
CLamtTgrD' decreased albumin (17% m and 24% f), total prdi@&¥ m and 12% f),
art 1>, boe cholesterol (24% m and 41% f) and triglyceridesfl® and 44% f) at 50
JE, Gore CW, mg/kg/day
Pate I, '
Rowlands MA, Increased liver weights in males compared to césab0.5 mg/kg/d (8%), 5
Soames AR and mg/kg/day (25%) and 50 mg/kg/day (64%) and in fewalt 5 mg/kg/d (6%)
Stonnard MD and 50 mg/kg/day (51%). At 50 mg/kg/day macroscepaluation revealed
(1994) in enlarged pale livers with a marked reticular patiarall dogs. Microscopic
Reference 2 findings in the liver included vacuolation of hepajtes and fatty changes
with a periportal distribution ranging from sligl#/4 males and 3/4 females
to marked (1/4 females only) in all animals at 5@'kg/day.
Increased adrenal weights in both sexes at 50gfugl (39% males and
24% females). Microscopic findings in all animats50 mg/kg/day included
vacuolation of cells in the zona fasciculate witmaltifocal distribution
(minimal in 4/4 males and 3/4 females, slight i#h fEfmales).
Decreased epididymides weight in males (21%) ahgkg/day. In addition,
slight unilateral atrophy of the seminiferous eglihm was noted in 1 male ¢
this group.
Dog 0, 0.5, 5and 50 | No treatment related mortalities or clinical sigrigoxicity.
mg/kg/day ) )
1 year (capsules) No treatment related effects on bodyweight or foodsumption.
4/sex/dose Red blood cell parameters (haemoglobin, haemateerit red blood cell
OECD 452 counts) were reduced in males (ca. 11%) at 50 naglyg White blood cell

Purity 94.9%

Stonard MD
(1994b) —
Reference 2

counts were increased in both sexes at 50 mg/kg/day

Increased AP (349% m and 313% f) and ALT (78% m23@Po f) and
decreased albumin (20% m and 20% f), total prdi@&¥ m and 13% f),
cholesterol (29% m and 48% f) and triglycerides4® and 64% f) at 50
mg/kg/day.

Increased relative liver weights in males at 5 rgfiky (8%) and at 50
mg/kg/day (54%) and in females at 50 mg/kg/day (B5creased absolute
liver weights in males (51%) and in females (69¥®@&mg/kg/day.
Macroscopic findings at 50 mg/kg/day included egiat, mottled livers with
accentuated lobular patterns and swollen lobesrddcopic findings
included moderate fatty changes in hepatocyte#imihles at 5 mg/kg/day
and in 4/4 males (moderate in 2/4 males and markat males.) and 2/4
females (moderate in 1/4 and marked in 1/4) at §kgiday.

Increased relative adrenal weights in males at kgigay (18%) and at 50
mg/kg/day (70%) and in females at 50 mg/kg/day (¥.58%6solute adrenal
weights were increased at comparable levels. Maopic findings in all
animals at 50 mg/kg/day included vacuolation ofsciel the zona fasciculate
(moderate in males, marked in females), this wes a@bserved (minimally) in
3/4 females at 5 mg/kg/day.

Increased relative thyroid weight in males (47%J famales (42%) at 50
mg/kg/day. Absolute thyroid weights were increaaedomparable levels.
There were no microscopic findings in the thyroid.

In the testis, unilateral tubular degeneration okesin 1/4 males at 0.5
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mg/kg/day and 1/4 males at 50 mg/kg/day. Bilateralilar degeneration was
noted in 1/4 males at 0.5 mg/kg/day and 1/4 madl&snag/kg/day.

Dermal Studies

Dose schedule Dose levels Observations and remarks

(effects of major toxicological significance)

Rat 0, 10, 100 or 1000| No treatment related mortalities or clinical sigrigoxicity.

mg/kg/day ) )
21 days No treatment related effects on bodyweight or foodsumption.
5/sex/dose Slight reduction in white blood cell count in feraalat 100 mg/kg/day (22%

and 1000 mg/kg/day (28%).
OECD 410 g/kglday ( )

No other significant treatment related effects wegorted.
Purity 94.9%

NOAEL > 1000 mg/kg/day
Leah AM

(1989a & b) —
Reference 3

4.7.1 Non-human information
4.7.1.1Repeated dose toxicity: oral
Rat

In the 90 day study in the rat the main effectsewvebserved at 2500 ppm (204.8 and 219.3
mg/kg/day in males and females respectively) anhlided effects on bodyweight gain (c}40%),
minor haematological changels<(5%) and increased liver and kidney weights (cO8#)L These
effects were not accompanied by any supportingpéhology.

Mouse

The main target organ of toxicity in the mousehis liver. Increased liver weights were observed
from 25 ppm (5 mg/kg/day) along with microscopi@acpes including necrosis and hyperplasia and
fibrosis of the bile ducts. Increased pigmentatibrought to be due to porphyrin, was also
observed. Such effects were observed in the Bstod mice tested (C57B1/10, AP and Balb/c) so
this is not unigue to one strain of mouse.

However, further studies have been conducted whitdw that this effect, when seen following
treatment with tralkoxydim, can be considered dpedd the mouse. Further information is
provided in section 4.7.1.6 and Annex I.

Hamster

In the 90 day hamster study effects were obsemad 250 ppm (30 mg/kg/day). The main effects
observed following treatment with tralkoxydim indked minor haematological changes (RBC,
haemoglobin, haematocrit reduced by <5%<&00 mg/kg/day ang& 15% at 2400 mg/kg/day),
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increased liver and kidney weights from 600 mg/kg/@nd microscopic effects in the liver from
600 mg/kg/day.

In a separate 90 day study and a 28 day studyoigtkm was shown to induce liver enzymes at
high doses (17000 ppm in the 28 day study and $p@0in the 90 day study). At such high doses,
and in the presence of liver enzyme inductionpsstone hydroxylase was induced.

Dog

In the dog studies, significant effects were obsdrirom 50 mg/kg/day in the 90 day study. The
main effects were haematological changesi0%), increased liver weight (64% males and 51%
females) with associated histopathology includiityfchanges and vacuolation in all animals.

In a 1 year study effects were observed from 5 gigé&y with increased liver weights in males
(8%) and 1/4 males with fatty changes in hepatacytdhe effects were more marked at 50
mg/kg/day with increased liver weights (54% and 68f&nd f) and fatty changes in hepatocytes
(4/4 males and 2/4 females).

4.7.1.2Repeated dose toxicity: inhalation

No data are available

4.7.1.3Repeated dose toxicity: dermal

Dermal administration of tralkoxydim in a shortsterepeated dose study did not result in any
adverse effects.

4.7.1.4Repeated dose toxicity: other routes

No data are available

4.7.1.5Human information

No data are available
4.7.1.60ther relevant information

Investigation into hepatic porphyria in mice

Administrations of low doses (5 mg/kg/day) of tallydim were found to cause severe effects in
the livers of mice These effects were attributed to the accumulatiopoophyrin but were not
observed in the repeat dose studies conductedsndags or hamsters. To investigate this, further
studies were conducted. These included a numbstudies to determine the mode of action in
mice, investigations into the species differenaedralkoxydim induced hepatic porphyria and
investigations into the relevance to humans usutignied human hepatocytes.
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These studies have shown that the hepatic porpimyrace is due to the accumulation of N-methyl
protoporphyrin IX and the inhibition of ferrochedae activity (which is the terminal enzyme in the
haem biosynthetic pathway) in the mouse liveris [proposed that tralkoxydim is metabolised in
the mouse liver by a specific pathway which resuitshe N-alkylation of haem, following the
transfer of a methyl group form the C-ethyl moietiytralkoxydim. The increase in N-methyl
protoporphyrin IX leads to inhibition of the fertmeatase enzyme which disturbs the normal
control of the haem biosynthetic pathway. Thigum leads to stimulation of haem biosynthesis
through enhanced ALAS activity which leads to awcréase in porphyrin production and an
accumulation of protoporphyrin in the liver.

Tralkoxydim has been shown to be porphyrinogenimice but similar effects were not observed at
all in rats, or in hamsters or guinea pigs at $igamt levels or at low doses. It is proposed that
inability of tralkoxydim to induce hepatic porphgriin rats or hamsters and guinea pigs at
significant levels, is likely due to its inabilitp inhibit ferrochelatase activity in these specidds
therefore inferred that this difference is due ifedences in the metabolic pathway in mice which
results in the formation of N-methyl protoporphyt¥

Tralkoxydim was also found to have no effect onrdehelatase activity in cultured human
hepatocytes. It is also proposed that human heyp@® do not have a significant haem demand
compared to the mousdn vitro studies in cultured rat and mice hepatocytes madahein vivo
results in these species.

A summary of the studies that have been conducdieprdvide the above understanding, and a
description of the haem biosynthetic pathway, ao®iged in Annex I to this report.

This proposed mode of action and the apparentdac&levance to humans was accepted when the
substance was reviewed under the 91/414 process.

4.7.1.7Summary and discussion of repeated dose toxicity

4.7.1.8Summary and discussion of repeated dose toxicitynidings relevant for classification
according to Directive 67/548/EEC

4.7.1.8.1 Dossier submitter

Summary/discussion

The main target organ of toxicity following oralrahistration is the liver. In rats and hamsters
increased liver weights (ca 10% in rats and 20%amsters), with some minor histopathology in
the hamster liver only (hepatocyte eosinophilliaome male and loss of hepatocyte vacuolation)
were observed at high doses205 mg/kg/day in rats arkl600 mg/kg/day in hamsters).

In dogs, significant effects were noted from 50 kg¢day in a 90 day study and included increased
liver weights (64% in males and 51% in females)ghsl fatty changes and vacuolation of
hepatocytes in all animals. These effects were radded in a 1 year study at 5 mg/kg/day in males
(increased liver weight 8%, and 1/4 males withyfattanges in hepatocytes) and at 50 mg/kg/day
in males and females (increased liver weights @) and 4/4 males and 2/4 females with
moderate to marked fatty changes in hepatocytes).
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In the mouse, significant liver effects were obsernfrom 5 mg/kg/day in a number of 28 day
studies. These effects included an increase innyoirp necrosis and hyperplasia and fibrosis of the
bile ducts. Additional mechanistic studies have nb@enducted and it is proposed that the
porphyrinogenic activity in mice following treatntewith tralkoxydim is due to a species specific
metabolic pathway which results in the formatiorNefethyl protoporphyrin 1X.

Dermal administration of tralkoxydim in a shortsterepeated dose study did not result in any
adverse effects.

Comparison with criteria und®irective 67/548/EEC

A substance is classified with R48 under Directvé548/EEC when it has produced or has been
shown to have the potential to produce serious damglear functional disturbance or
morphological change which has toxicological sigmifice) following repeated exposure by the
oral, dermal or inhalation routes. This can belmbasis of human data or evidence from studies
in animals that cause such adverse effects atlowlgiven guidance values 6 mg/kg/day o050
mg/kg/day in a 90 day oral study in the rat).

There are no data in humans on tralkoxydim

The main target organ of toxicity for tralkoxydirallbwing oral administration to animals is the
liver.

The effects in rats and hamsters occur above tlegaret guidance values for classification with
R48.

In dogs, toxicologically significant effects (sligto marked fatty changes in the liver) were naied
50 mg/kg/day in a 90 day study and from 5 mg/kgfidag 1 year study. Such effects at these dose
levels are considered to show that classificatidh R48/22 is appropriate.

In the mouse, significant liver effects were obsenfrom 5 mg/kg/day in a number of 28 day
studies. These effects included an increase iphyoin, necrosis and hyperplasia and fibrosis of
the bile ducts. Additional mechanistic studies éhddeen conducted and it is proposed that the
porphyrinogenic activity in mice following treatntewith tralkoxydim is due to a species specific
metabolic pathway which results in the formationNsfnethyl protoporphyrin 1X. This has not
been seen to occur in rats, or in hamsters andegpigs at significant levels or at low doses. In
addition, in vitro investigations show that such activity is not ofed in isolated human
hepatocytes. There is also evidence to propogehtirman hepatocytes have a low haem demand
compared to the mouse. Therefore, these effeatdda, do not support classification with R48 in
accordance with Directive 67/548/EEC.

Conclusions on classification and labelling unBeective 67/548/EEC

Directive 67/548/EEC: Xn; R48/22

4.7.1.8.2 RAC evaluation
See sectiod.8.1.2
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4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)
48.1 Summary and discussion of repeated dose toxicityridings relevant for
classification as STOT RE according to CLP Regulabin
48.1.1 Dossier submitter

Summary/discussion

See sectiod.7.1.8.1

Comparison with criteria under the CLP Reqgulation

A substance is classified with STOT RE under thd®>®egulation when it has produced or has
been shown to have the potential to produce sigmifitoxicity in humans or be harmful to human
health following repeated exposure by the oraljmd¢ror inhalation routes. This can be on the
basis of human data or evidence from studies imailsi that cause such adverse effects at or below
given guidance values (L0 mg/kg/day 0100 mg/kg/day in a 90 day oral study in the rat).

There are no data in humans on tralkoxydim.

The main target organ of toxicity for tralkoxydirallbwing oral administration to animals is the
liver.

The effects in rats and hamsters occur above tlegaret guidance values for classification with
STOT RE.

In dogs, toxicologically significant effects (sligito marked fatty changes in the liver) were naied
50 mg/kg/day in a 90 day study and from 5 mg/kgfiday 1 year study. Such effects at these dose
levels are considered to show that classificatiath ®TOT-RE 2 is appropriate.

In the mouse, significant liver effects were obgenfrom 5 mg/kg/day in a number of 28 day
studies. These effects included an increase iphyoin, necrosis and hyperplasia and fibrosis of
the bile ducts. Additional mechanistic studies endneen conducted and it is proposed that the
porphyrinogenic activity in mice following treatntewith tralkoxydim is due to a species specific
metabolic pathway which results in the formationNsftmethyl protoporphyrin 1X. This has not
been seen to occur in rats or in hamsters and guyigs at significant levels or at low doses. In
addition, in vitro investigations show that such activity is not oled in isolated human
hepatocytes. There is also evidence to propogéhtiman hepatocytes have a low haem demand.
Therefore, these effects in mice, do not suppadsification with STOT-RE.

Conclusions on classification and labelling undher ELP Reqgulation

CLP Regulation: STOT RE 2 — H373, May cause damage organs through prolonged
exposure

481.2 RAC evaluation
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The evaluation by RAC relates to the proposal efdbssier submitter to classify tralkoxydim for
repeated dose toxicity (target organ liver, oraited. During public consultation, this proposal was
supported by several member states but question&dibstry. Industry considers the liver changes
observed in the 90-day and 1-year dog studies hstificient adversity to warrant classification,
based on the following reasoning: “The liver effedb not appear to have any impact upon the well
being of the animal and do not increase notablynagnitude when the duration of dosing is
increased from 90 days to 1 year. In addition,itlicelence of fatty change in the liver of male dogs
at 5 mg/kg/day (moderate in 1/4 males) is of nacwgical relevance as it is not accompanied by
any correlating changes in clinical chemistry, hatiiogy or macroscopic findings and is
accompanied by only a marginal increase in liveighteof <10%. Furthermore, these liver findings
are confined to the dog and are not seen in therfaamster and those liver effects identifiedhie t
mouse are shown to be species-specific and therefatr relevant for human health hazard or risk
assessment.”

RAC supports the conclusion of the dossier submittat in the 90-day studies with raasd
hamsters(severe) effects occur only above the relevardagnee values for classification of 50 and
100 mg/kg bw/day for Directive 67/548/EEC and theP(Regulation, respectively. The same is
true for the chronic studies with rats (2-year) &adhsters (79- and 80-week) where severe effects
occur at 117.9-162.8 mg/kg bw/day and 700.3—-672y&kgnbw/day, respectively, i.e. dose levels
clearly above the extrapolated guidance values.®% @&nd 12.5 mg/kg bw/day for Directive
67/548/EEC and the CLP Regulation, respectively.

RAC also concluded that there is sufficient evidetitat the hepatic effects observed in nuaa

be explained by porphyrin accumulation and is et@vant for humans, in line with the justification
provided by the dossier submitter. No other effeelevant for classification for repeated dose
toxicity were observed in the mouse.

In dogs liver was one of the organs affected in the 99-dlad 1-year study. The hepatic effects
observed in the 90-day study included increaseat kveights, vacuolation of hepatocytes and fatty
changes. Vacuolation of hepatocytes is considerdxtdirectly related to the fatty changes. Fatty
changes were slight (7/8 animals) to marked (lifhals) at 50 mg/kg/day in the 90-day dog study.

According to the CLP Regulation, Annex |, chapte9.3.7.3 and Directive 67/548/EEC, chapter
3.2.4, morphological changes that are potentiaersible but provide clear evidence of marked
organ dysfunction (e.g., severe fatty change inlittez), should be taken into consideration in the
classification process.

The fatty changes observed at 50 mg/kg bw/day @thhidance value for Directive 67/548/EEC,
assuming that this value for rats is also appleabldogs) were slight to marked, so not seveis. It
not likely that severe effects would have been niegkat 100 mg/kg bw/day (the guidance value
for the CLP Regulation). Compared to the 90-dag\stthe effects only slightly increased in the 1-
year study, where microscopic effects on the limetuded fatty changes at 5 (moderate, in 1 out of
4 males) and 50 mg/kg bw/day (moderate in 1/4 femahd 2/4 males, and marked in 1/4 females
and 2/4 males). It is unlikely that the effectstla® extrapolated guidance values for Directive
67/548/EEC and the CLP Regulation (12.5 and 25 odiw/day, respectively) should be
considered as severe. So, in itself, the fatty ghasbserved in the liver following tralkoxydim
treatment does not meet the criteria for clasgibca

Other effects observed in the 90-day and 1l-yearsfodies included reductions in red blood cell
parameters and increased white blood cell coun&0atng/kg bw/day and increases in adrenal
weights combined with multifocal vacuolation of lseh the zona fasciculate (minimal to slight in
90-day study, moderate to marked in 1-yr studythtnl-year study, the effect on the adrenals was
also observed in some animals at 5 mg/kg bw/dayitnal degree). Further, changes in clinical
chemistry were observed at 50 mg/kg bw/day in tsithlies, including reductions in albumine,
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total protein, cholesterol and triglyceride concatibns and increases in alkaline phosphatase and
alanine transaminase activity. At 5 mg/kg bw/dagse effects were absent or much smaller.

The effects observed seem to indicate that theemigcrease in fat storage in the liver with a
reduction in transport of triglycerides and progethrough the blood to other organs. The increase
in adrenal weight and vacuolation may be relatethéodecrease in cholesterol, since cholesterol is
used in the adrenal cortex for the synthesis afnlomes. Tralkoxydim is known to inhibit acetyl-co-
carboxylase which has a function in the synthefiatty acids and cholesterol.

Overall in dogs there seems to be a dysfunction of tr Wwith possible secondary effects on

other organs like the adrenals. The effects at &kgngw/day are not severe enough to warrant
classification. The effects at 50 mg/kg bw/day ¢oue a borderline case for classification: in the
90-day study, this level is at or below the maximgudance levels for Directive 67/548/EEC and

the CLP Regulation, but the severity of the effastkess than in the 1-yr study, where 50 mg/kg
bw/day is above the extrapolated maximum guidaecel$ for both Directive 67/548/EEC and the

CLP Regulation.

RAC concluded that the case for classificationas strong enough, and therefore the proposal by
the dossier submitter to classify tralkoxydim wBROT RE 2 — H373 (liver) according to the CLP
Regulation and Xn; R48/22 according to Directivé5dB/EEC is not supported.
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4.9 Germ cell mutagenicity (Mutagenicity)
Table 18: Summary table of relevant in vitro and n vivo mutagenicity studies
In Vitro Data
Method Organism/strain Concentrations Result
tested
Bacterial S. typhimurium 100-5000ug/plate | Negative+x S9 metabolic activation

Mutation Assay
(Ames)

Purity 98.2%
OECD 471

Callander RC
(2003) —
Reference 3

(TA1535, TA1537,
TA98 and TA100)
and E.coli (WP2P
and WP2P uvrA)

Mammalian cell
gene mutation
test

Purity 98.2%
OECD 476

Clay P (2003) —
Reference 3

L5178Y TK +/-
mouse lymphoma
cells

200-3300ug/ml

(the maximum
concentration
equivalent to
10mMm)

Negative+ S9 metabolic activation

Mammalian
chromosome
aberration test

Purity 98.2%
OECD 473

Fox V (2003) —
Reference 3

Human
lymphocytes

100-3300ug/ml

Negative+ S9 metabolic activation

Negative - S9 metabolic activation

An increase in cells with chromosome
aberrations was observed in the first study
(experiments 1 and 2 in table below) from
750pg/ml. The values were outside of the
historical control range. However,
inconsistent results were obtained with the

duplicate cultures used in these experiments.

As a consequence they were repeated
(experiments 3 and 4 below). The dose
related effects seen in experiments 1 and
were not reproduced.

Table 5.7.1.1.1: Mean chromosome

aberrations (% excluding gaps) without S9.

Concentration ~ Experiment number
(ng/ml) 1 2 3 4
0 1 0 1 2
100 0.5 0
250 1 0
750 3.50 2.5
1500 5.97 1.5

N
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2000
3000

3.47 1
5.0 1

Duration of treatment
Experiments 1 and 3 - 3 hours

Experiments 2 and 4 - 20 hours

In vivo Data
Method Organism/strain Concentrations Result
tested
Mouse Mouse 300 and 480 mg/kg | Negative
Micronucleus Test (5/sex/group) (i.p.) in corn oil Initial Test:

Purity 97.8%
OECD 474

Sheldon et al
(1994) —
Reference 3

Single dose animals
terminated at 24, 48
and 72 hours

2/5 males receiving 480 mg/kg were killed in
extremis at the 72 hour sampling point. There
were no deaths at 24 and 48 hours.

A small increase in polychromatic erythrocyteg
containing micronuclei was seen in males at 2
hours following dosing with 480 mg/kg (mean
incidence of micronuclei 4.4, 3.6 and 6.6 at O,
300 and 480 mg/kg respectively).

&

=

Repeat Test:

300mg/kg: 1 female killed in extremis at the 48
hour sampling point.

480 mg/kg: 3/5 males and 4/5 females were
found dead or were killed in extremis at the 24
hour sampling time.

5/5 males and 1/5 females were found dead o
were killed in extremis at the 48 hour sampling
time.

No increase in polychromatic erythrocytes
containing micronuclei in any of the surviving
animals. For comparison, the mean incidence pf
micronuclei in males at 24 hours were 2.8, 4.4
and 1 at 0, 300 and 480 mg/kg respectively).

Unscheduled DNA
synthesis assay

Purity 97.8%
OECD 486

Trueman (1994) —
Reference 3

Rat hepatocytes

0, 250, 500 or 100
mg/kg (gavage) in
corn oll

ONegative

Cytotoxicity was observed at the highest
concentration tested.
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49.1 Non-human information

4.9.1.1In vitro data

Three standardh vitro studies have been performed on tralkoxydim. Theme no evidence of
genotoxicity in the Ames test or in the mammaliali gene mutation test. A small concentration
related increase in cells with chromosome abematwas noted, in the absence of S9, imantro
cytogenetics test in human lymphocytes. Howetbhare was inconsistency between the duplicate
cultures used in the first test and the increase wed reproduced in an additional experiment under
the same conditions

4.9.1.2In vivo data

Two in vivo mutagenicity studies are available. Tralkoxydirmduced negative results in a rat liver
UDS assay. In an initial mouse micronucleus stadymall increase in the frequency of
polychromatic erythrocytes containing micronucleisaseen in male mice receiving 480 mg/kg (a
dose that caused mortality), at the 24 hour samplime. However, the mean incidence of
micronuclei in the concurrent controls was alsohh{g.4 compared to 3.4 and 2.2 at 48 and 72
hours respectively). In a repeat study, usingstiae doses and same conditions, no increase was
observed. However, a high level of mortality waserved in the second study (3/5 males and 4/5
females of the 480 mg/kg group died or were killedxtremis at the 24 hour sampling time).

492 Human information

No data available.

493 Other relevant information

No data available.

49.4 Summary and discussion of mutagenicity

4941 Dossier submitter
Negative results were obtained in the availaiblevitro and in vivo studies. The increase in
chromosome aberrations in the in vitro cytogenessay and the increase in PCE containing

micronuclei in than vivo bone marrow micronucleus study were small, cooldbe reproduced in
repeat studies and were only seen at a dose lausing mortality.

Comparison with criteria

Substances known to induce heritable mutationshoclware regarded as if they induce heritable
mutations in the germ cells of humans are clasbkifieCategory 1A or 1B accordingly. This is

based on human data or positive result fromvivo studies. As there are no human data
classification in Cat 1A is not appropriate. A< tin vivo studies produced negative results
classification in Cat 1B is not appropriate.

Substances which cause concern for humans owitigetpossibility that they may induce heritable
mutations in the germ cells of humans are claskiiie Category 2. This is based on positive
evidence obtained from experiments in mammals arid/ome cases from in vitro experiments.
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Tralkoxydim produced negative results im3sitro and 2in vivo studies therefore classification in
Category 2 is not appropriate.

Conclusions on classification and labelling

CLP Regulation: No classification based on availdb data

Directive 67/548/EEC: No classification based oavailable data

494.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter not to classify tralkoxydim
for mutagenicity. This proposal/endpoint was noecsfically commented on during public
consultation.

Given that, overall, tralkoxydim tested negativehreein vitro studies (a bacterial mutation assay,
and a mammalian gene mutation and chromosomalaiogrrassay) and twim vivo studies (an
UDS and micronucleus assay), RAC supported the lgsionn of the dossier submitter that
tralkoxydim should not be classified for mutagetyici

4.10 Carcinogenicity

Table 19: Summary table of relevant carcinogenicyt studies

Dose schedule Dose levels Observations and remarks

(effects of major toxicological significance)

Rat (Alpk) 0, 50, 500 or 2500 | There were no adverse treatment related effecsuionval rates.
ppm corresponding

2 years {00, 2.3 23.1 or Non-tumour findings

64/sex/dose 117.9 mg/kg/day in| General decrease in body weight gain was notedalesrand females at 2500

OECD 453 males and 0, 3.0, | ppm. At the end of the study the decrease wasignoificant in males (0.3%
30.1 0r 162.8 but was in females (16%). Food consumption was r@duced at this level,

Purity 92.4% mg/kg/day in particularly during the sLyear.

Stonard MD females Throughout the study general reductions in red dlogll parameters (c.a. 4-

(1994c) — 7% reduction in haemoglobin, haematocrit, and teddcell count) were

Reference 3 noted in both sexes at 2500 ppm. However, atitdeoéthe study there was

a slight increase in these parameters in male84qpahd a further decrease |n
females (ca. 10-13%). Increases in white blootomints were noted
throughout the study (ranging from 11-19% in maed 1-57% in females)
due to increased lymphocytes (15-31% in males &A89% in females) at
2500 ppm.

At 2500 ppm, total protein was significantly incsed (9% m and 5% f) and
cholesterol was significantly decreased (47% m%8% f). Cholesterol was
also significantly decreased in females at 500 (ip480).

Increases in relative liver weight at 2500 ppm (@®es and 3% females).
At this level there was an increased incidencdesdrccells in the liver of both
sexes (15/52, 11/53, 16/52 and 32/52 males, 1/52, @/51 and 12/52
females at 0, 50, 500 and 2500ppm respectivelyjaarndcrease in the
amount of haemosiderin in the kupffer cells of filimales.

Increase in the number of males with enlargedst€8ti0, 3 and 4 males at O
50, 500 and 2500ppm respectively) along with angiase in testis with whitg
areas (1, 1, 2, 8 males at 0, 50, 500 and 2500pppectively). An increase
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in unilateral and bilateral Leydig cell hyperplasias noted in males at 250(
ppm (combined incidence 4/52, 5/53, 4/52 and 14t32 50, 500 and 2500
ppm respectively. There was also an increasedence of tubular atrophy
of the testes and reduced numbers of spermatozba epididymides
accompanied by the presence of an increased nuhbarly nucleated
sperm precursor cells at 2500 ppm.

Unilateral and bilateral retinal atrophy was in@@@in females at 2500 ppn
(combined incidence 4/52, 4/52, 3/51 and 34/52 &00500 and 2500 ppm
respectively).

Neoplastic findings

Increased incidence of Leydig cell tumours wereeobed in males at 2500
ppm (combined incidence of unilateral and bilatéwatours 3/52(5.8%),
5/53(9.4%), 6/52(11.5%) and 15/52 (28.8%) at 0,980 and 2500 ppm
respectively). Contemporary historical controladatanged from 3.8% to
19.2%.

Increased incidence of brain astrocytoma (2/523,128%2 and 3/52 (5.8%)
and spinal cord astrocytoma (0/52, 0/53, 0/52 dB8 (1.9%)) in males at
2500ppm. Only 1 control female was found to haveasn astrocytoma.
Contemporary historical control data* range froito 6.8% for brain
astrocytoma and 0 to 1.9% for spinal cord astraogto

Increased incidence of uterine adenocarcinomasnmales at 2500 ppm
(1/52, 1/52, 0/53 and 3/52 (5.8%) at 0, 50, 500 2B@D ppm respectively).
Contemporary historical control data* range froito .8%.

*Historical control data are taken from a periodiofe before, during and
after (1984-1990) the in-life phase of this stuti9g85-1987). See table 19.1|
below.

Hamster

79 weeks
72/sex/dose
OECD 451
Purity 97.6%

Stonard MD
(1989¢) —
Reference 3

0, 250, 2500 or
7500 ppm
corresponding to 0
14.9, 153 or 438.6
mg/kg/day in maleg
and 0, 14.8, 148.3
or 427.9 mg/kg/day
in females.

Three concurrent
control groups
were used

At termination of the study survival rates at alkds and in the controls wer
< 50% in both sexes. Mortality was particularlytnig females with survival
rates of 6%, 10%, 3%, 0%, 10%, 14% compared to 34, 39%, 42%,
44% and 39% in males at 0, 0, 0, 250, 2500 af® ppm respectively

Non neoplastic findings

Gross necropsy revealed a number of findings ih bontrol and treated
animals which were thought to have contributechtogremature deaths of
many animals in the study. These findings arecoosidered to be treatmen
related.

Neoplastic findings

Increase in benign adrenal cortical adenomas iraliesr0, 1.4%, 1.4%, 2.8%
5.6% and 5.6% at 0, 0, 0, 250, 2500 and 7500 pgpertively).

1%

—

Hamster

80 weeks
51/sex/dose
OECD 451
Purity 98.2%

Milburn GM
(2002) —
Reference 3

0, 500, 2500 or
12000 ppm
corresponding to 0
29.5,150.3 or
700.3 mg/kg/day in
males and 0, 27.8,
138.9 or 672.2
mg/kg/day in
females.

There were no treatment related effects on moytéditrvival rates were
>50% at termination of study).

Bodyweight gain was reduced throughout the studyates receiving 12000
ppm (maximum of 23%). Food consumption was rediiceke first week
(11% males and 5% females) and in the latter stagesles (8%).

Absolute liver weights were increased at 12000 ppmales (22%) and
females (36%). Relative liver weights were alstréased at 12000 ppm in
males (28%) and females (37%). There was no agsdchistopathology.

Kidney weight increased in males (absolute 8%{ikeld 2%) at 12000 ppm.
There was no associated histopathology.

Testis weight increased (absolute 6% and relati¥)lat 12000 ppm. No
associated histopathology but there was a sliginease in testicular tubular
degeneration ranging from minimal to marked at tlise level (unilateral
9/51, 12/51, 15/51 and 17/51 and bilateral 7/53164/51 and 4/51 at 0, 500
2500 and 12000 ppm respectively).
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Neoplastic findings

Dose related increase in the combined incidendepign and malignant sex
cord stromal tumours in the ovaries 2/49 (4.1%5048.0%), 6/48 (12.5%)
and 7/51 (13.7%) at 0, 500, 2500 and 12000 ppnectsely. Benign
tumours 1/49, 2/50, 4/48, 5/51 and malignant tumdu9, 2/50, 2/48 and
2/51 at 0, 500, 2500 and 12000 ppm respectivelyes& comprised of benig
and malignant thecal cell, granulosa cell and, lEsaer extent, interstitial cell
tumours (Table 5.8.1.2.1)

Table 5.8.1.2.1 Summary of ovarian neoplastic figdi

=3

Dose (ppm) 0 500 2500 12000
Tumour Type

Thecal cell 1 (M) 1 (M) 2 (B+M) 3 (2B+1M)
Granulosa cell 1(B) 1(M) 1(B) 3 (B)
Interstitial cell 1(B)

Granulosa/thecal 1(B) 2 (B) (1a)

cell

Solid 1 (M)

granulosa/tubular

Granulosa/interstitial 1 (M)

(a) — bilateral M = malignant B = benign

* See below for information on historical contréiable 19.2).

>

Benign adrenal cortical adenomas were noted insr@/e, 7, 11 and 7) and
females (7, 7, 4 and 8) at 0, 500, 2500 and 1200 nrespectively.

410.1 Non-human information

4.10.1.1 Carcinogenicity: oral
Rat

In the 2 year chronic toxicity/carcinogenicity syuth the rat the main non-neoplastic findings at
2500 ppm included reductions in red blood cell paters (4-7%) increased lymphocyte counts,
mild liver toxicity (increased ALT, increased cldagpatocytes, increased liver weights), testicular

effects (enlarged testis, Leydig cell hyperplasidular atrophy and reduced spermatozoa in the
epididymides) and retinal atrophy in females.

Neoplastic findings

Levdig Cell Tumours

There was a significant increase in the incidentd.eydig cell tumours in male rats of the
2500ppm group (3/52 (5.8%), 5/53(9.4%), 6/52(11.%%d 15/52 (28.8%) at 0, 50, 500 and 2500
ppm respectively). It is recognised that differatdn between Leydig cell tumours and focal
Leydig cell hyperplasia may be difficult as theid&s appear to represent a continuous spectrum
from small collections of hyperplastic cells togartumours replacing almost the entire testis. In
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addition, Leydig cell tumours are known to be sposbus age-related tumours that occur more
frequently with advancing age and the tumours iis #tudy were found to be of late onset
(identified in animals killed at week 82 and thdéred. However, the incidence of Leydig cell
tumours (28.8%) at 2500 ppm in this study was altbgecontemporary historical control range for
this strain of rat (range 3.8 — 19.2%) and thedeoce in the concurrent control group was low
(5.8% (3/52). In addition, there are no supportimgechanistic data to demonstrate that these
tumours are of no relevance to humans.

Uterine Adenocarcinoma

There was a slight increase in the incidence ofingeadenocarcinoma in females at 2500 ppm
(1/52, 1/52, 0/53 and 3/52 (5.8%) at 0, 50, 500 2600 ppm respectively). However, there is no
dose response relationship and the incidence iseatipper level of the contemporary historical
control range (0 — 5.8%). These findings therefgpear to be incidental to treatment.

Brain/spinal cord astrocytoma

There was an increased incidence of brain (2/53,1/52 and 3/52 (5.8%@nd spinal cord (0/52,
0/53, 0/52 and 1/52 (1.9%) astrocytoma. The inwde were at the upper level of the
contemporary historical control ranges (5.8% ar®d4dlrespectively) as shown in table 19.1.

Table 19.1. Contemporary historical control dateAlpk:ApfSD rats

Start date of Males Females
study Leydig Cell Brain Spinal cord BA + SCA Uterine adenocarcinoma
astrocytoma | astrocytoma
(BA) (SCA)
Group 1: 2/52| Group 1:
1984 5/104 (4.8%) (3.8%) 0/52 (0.0%) 5/104 (4.8%) 3/104 (2.9%)
Group 2: 3/52| Group 2:
(5.8%) 0/52 (0.0%)
1984 2/52 (3.8%) 0/52 (0.0%) oR 0/52 (0.0%) 0/52 (0.0%)
1985 2/52 (3.8%) 1/52 (1.9%) oR 1/52 (1.9%) 2/52 (3.8%)
1985 (b) 3/52 (5.8%) 2/52 (3.8%) 0/52 (0.0%) 2/3B8%0) 1/52 (1.9%)
1986 4/52 (7.7%) 1/52 (1.9%) 0/52 (0.0%) 1/52 (1).9% 1/52 (1.9%)
1987 4./52 (7.7%) 1/52 (1.9%) 0/52 (0.0%) 1/52 )9 3/52 (5.8%)
1987 (118.’;302 ;| om200%) 0/ 0/52 (0.0%) 2/51 (3.9%)
1988 4/52 (7.7%) 0/52 (0.0%) o 0/52 (0.0%) 2/52 (2.8%)
1989 5/56 (8.9%) 0/56 (0.0%) 0/56 (0.0%) 0/56 (0.0% 1/56 (1.8%)
1990 6/52 (11.5%)| 3./52 (5.8%) 0/52 (0.0%) 3/52 (5.8%) 1522(3.8%)
1990 3/52 (5.8%) 3/52 (5.8%) 1/52 (1.9%) 4/52 (7.7% 0/52 (0.0%)

(a)Spinal cord not examined (b) data from curréundy

Hamster

High mortality was observed in the first chroniadt in hamsters at all doses and in controls, with
<50% survival rates in both sexes at terminatiodortality in females was particularly high
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(survival rates at termination of study wetel4%). A slight increase in benign adrenal caitic
adenomas was noted in females, but given the higtaiity and the fact that an increase in these
tumours was not observed in the second hamstey,stiuely are not considered to be treatment
related.

In the second hamster study survival rates werkeni¢ 88% in males ang 67% in females at
termination of the study). Non-neoplastic findingis 12000 ppm (700.3 mg/kg/day males and
672.2 mg/kg/day in females) included minor effemsbodyweight gain, increased liver weights in
both sexes and increased kidney and testes waightsales only. An apparent increase in the
incidence of unilateral tubular degeneration intéstis was also noted.

Neoplastic findings

Ovarian Tumours

An increase in the combined incidence of benign @wadignant sex cord stromal tumours in the
ovaries was noted in the second study (2/49 (4.296)) (8.0%), 6/48 (12.5%) and 7/51 (13.7%) at
0, 500, 2500 and 12000 ppm respectively). Theviddal incidence of benign tumours was 1/49,
2/50, 4/48, 5/51 and the incidence of malignantdure was 1/49, 2/50, 2/48 and 2/51 at 0, 500,
2500 and 12000 ppm respectively.

Historical control data from a number of sourcegehleen provided. These include data from the
company’s own laboratory, data form another UK fabary and data from literature sources.
These are explained below.

The historical control data from the Company’s labory is taken from 2, 80 week studies

conducted in the year preceding the in life phdsie current study (1999-2002). These show a
combined incidence of malignant and benign tumafira/51 (1benign and 1 malignant) and 1/52

(benign) respectively.

Data from another UK laboratory are also availdhlethese are significantly older than the current
study (ranging from 3 to 11 years before) or weoenfstudies of greater duration (10 weeks more).
There is also insufficient data on the strain, deppdiet and survival rates. It is also uncleaw
many animals were examined. These data are theref@quivocal relevance to the current study.

Table 19.2 — Historical control data from anotheKWaboratory for sex chord stromal tumours

Date 1988 1989 1990 1993 1993 1996 1996
Duration 80 78 77 90 20 91 91
(weeks)

Ovaries 99 100 50 50 50 60 58
examined (a)

Thecal cell 0 3 3 1 0 2 4

Granulosa cell 3 0 0 2 2 0 0

Granulosa/thecal
cell
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Granulosa-
stromal cell

(a) — not clear how many animals have been examined

Published historical control data are also avaddhit the same discrepancies apply making it of
limited value in the interpretation of the currstidy. These show an incidence ranging from 0.7-
10.5%). Refer to table 6.106 in reference 3.

There is no statistical increase in any individoistological tumour type in the current study and
the individual incidences are within those seehigtorical controls. However, none of the studies
show a combined incidence equal to 6/48 (12.5%]4/6t (13.7%) as seen from 2500ppm in the
current study.

Given the nature of these tumours and the incidérooe 2500 ppm these tumours can not be
dismissed.
4.10.1.2 Carcinogenicity: inhalation

No data available

4.10.1.3 Carcinogenicity: dermal

No data available.

4.10.2 Human information

No data available

4.10.3 Other relevant information

No data available.

4.10.4  Summary and discussion of carcinogenicity

4.10.4.1 Dossier submitter
The carcinogenic potential of tralkoxydim has baemstigated in rats and hamsters.

In the rat a dose related increased incidence ydifgecell tumours was noted in male rats reaching

28.8% at 2500 ppm compared to 5.8% in controlss Was above the range seen in contemporary
historical controls and no mechanistic data ardlada to dismiss the relevance to humans. In

addition, the strain of rat used (Alpk) is not kmow have a high background incidence of Leydig

cell tumours. These tumours are therefore consitigeatment related.

An increased incidence of brain and spinal cordoagtoma was noted in males at 2500 ppm.
These tumours are rare and, as the incidence wdse aipper level observed in contemporary
historical control data, it is prudent to considbat they are treatment related. However, the
increase in such tumours was observed at the teop @uod in male rats only.
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In hamsters, a dose related increased incidencembined benign and malignant sex cord stromal
tumours in the ovaries was observed. High doseldewere used in the hamster study and there
was no increase in any individual histological twumétype. However, the combined incidence is

above the level seen in historical controls atsame and another UK laboratory and in published
data. These tumours are therefore consideredrtesdtrelated.

In short term hamster studies (table 17) tralkomyavas shown to induce liver enzymes at high
doses (17000 ppm in a 28 day study and 4000 pperQid day study). At such high doses, and in
the presence of liver enzyme induction, testoseetoydroxylase was also induced. Such increases
are indicative of a hormonal disturbance (inductioin specific enzymes responsible for the
metabolism of steroid hormones).

Comparison with criteria

In accordance with the criteria in the CLP Regolati classification in category 1A for
carcinogenicity is not justified given that thesenio evidence of tralkoxydim having caused cancer
in humans.

On consideration of all available data, there arenuenber of factors which indicate that

classification in Category 2 would be appropriatasdd on the overall level of concern.

Considering the results ah vitro and in vivo studies, tralkoxydim is not considered to be
genotoxic. In the hamster, the tumours are predantly benign in nature, are predominantly
unilateral (only 1 bilateral), and manifest as aevariety of histological subtypes. The increase
in brain and spinal cord astrocytomas was only iegkat the top dose and in male rats only. In
addition, the incidence was at the upper level oiegkin historical controls.

In view of these considerations, the available enad is deemed to best match the criteria for
classification in Category 2.

Similarly, according to Directive 67/548/EEC, clifisation as a Category 3 carcinogen is judged to
be appropriate following the same reasoning.

Conclusions on classification and labelling

CLP Regulation: Carc. 2 - H351, Suspected of caumj cancer

Directive 67/548/EEC: Carc Cat 3; R40

4.10.4.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter to classify tralkoxydim for
carcinogenicity as Carc. 2 — H351 (CLP RegulatimnTarc. Cat. 3; R40 (Directive 67/548/EEC),
based on Leydig cell tumours and brain and spioad astrocytomas in rats and ovarian sex cord
stromal tumours in hamsters. During public consialta this proposal was supported by several
member states but questioned by Industry. Induatgued that the brain and spinal cord
astrocytomas in male rats at the highest doseraedated to treatment, because the incidence was
not significantly increased and within the histaticange, known/suspected neurocarcinogens in the
rat tend to be mutagenic (whereas tralkoxydim i§ aad no brain or spinal cord tumours were
detected in the 80-week hamster study (whereasteesreze susceptible to neurocarcinogens).
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The increased tumour incidences to be considereddssification are presented in table 1.

Table 1. Increased tumour incidences of potergiaivance for classification.

Dose (ppm) Historical
control
incidences

RAT 2-yr study 0 50 500 2500
& Leydig cell tumours (B)

- unilateral 3/52 4/53 6/52 9/52

- bilateral 0 1/53 0/52 6/52

- total 3/52 (5.8%) | 5/53 (9.4%) | 6/52 (11.5%) | 15/52 (28.8%)$| 3.8-19.2%
Q Uterine adenocarcinoma (M 1/51 1/52 0/53 3/58%8). 0-5.8%
& Astrocytoma (M)

- brain 2/52 1/53 2/52 3/52 (5.8%) 0-5.8%

- spinal cord 0/52 0/53 0/52 1/52 (1.9%) 0-1.9%

- total 2/52 1/53 2/52 4/52 (7.7%) 0-7.7%
HAMSTER 80-week study 0 500 2500 12000
Q@ Sex cord stromal tumours * #

- B 1/49 (2%) | 2/50 (4%) 4/48 (8.3%) 5/51 (9.8%) 1.9-2%

- M 1/49 (2%) | 2/50 (4%) 2/48 (4.2%) 2/51 (3.9%) 0-2%

- total 2/49 (4.1%) | 4/50 (8%) 6/48 (12.5%) | 7/51 (13.7%)$ | 1.9-3.9%

B = benign, M = malignant; éomprising of thecal cell, granulosa cell and isti¢gial cell tumours; all unilateral, except
for one benign tumour at 2500 ppm that was bilstérérom two contemporary studies from the sanfmtatory only;
$ statistically significant.

In agreement with the dossier submitter, RAC castetlthat the uterine adenocarcinomas observed
in female rats at the highest dose are not to Imsidered related to treatment, due to their low
incidence (within, yet at the upper level of thatbrical control range) and the lack of a dose-
response relationship.

A small increase in rare brain and spinal cordoagtomas was observed in male rats at the highest
dose only. Given that this increase was not skedibf significant, the incidences were within (yet
at the upper level of) the historical control raragel no such increase was observed in female rats
or in hamsters, RAC concluded that the astrocytoanasiot to be considered treatment-related (in
contrast to dossier submitter). This conclusion a@® drawn by EFSA in their peer review of
tralkoxydim in 2008.

The increase in Leydig cell tumours observed inemats was dose-dependent and reached
statistical significance at the highest dose, aiciwvtevel the incidence was above the historical
control range for the strain of rats used in thegt(Alpk). Although the relevance of this type of
tumours for humans is limited for certain rat steawith a high spontaneous background (such as
the F344 strain), this is not the case for the Adiain (background incidence only 3.8-19.2%).
Also, certain mechanisms of inducing Leydig celntwurs have proven to be of no relevance to
humans: gonadotropin-releasing hormone (GnRH) at®rand dopamine agonists. Mechanistic
information on tralkoxydim is however not availabg® it is not clear whether the induction of
Leydig cell tumours by tralkoxydim occurs througimeoof these mechanisms, or via other
mechanisms that are of potential relevance to hsmRAC therefore supports the conclusion by
the dossier submitter that these tumours shoulkbhsidered treatment-related. This conclusion is
in line with the EFSA conclusion in their peer @wiof tralkoxydim in 2008.

In female hamsters, a dose-related increased moédef combined benign and malignant sex cord
stromal tumours in the ovaries was observed. Wbekihg at the individual cell types, no increase
in tumour incidence was observed, and the indiith@dences were within the (limited) historical
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control data from either the same laboratory, atlaer laboratory or published data. The combined
incidences at 2500 and 12000 ppm, however, wereeatt level seen in historical controls, and
RAC considered them to be related to treatmentingn with the dossier submitter. In their peer
review of tralkoxydim in 2008, EFSA also did nosihiss the ovarian tumours, despite Industry
arguing at that time that there is no basis foeatment-related aetiology for these tumours.

The two tumour types that are considered treatmedated are mostly benign and unilateral, and
occur each in one species only, at relatively hdgses (especially in hamsters). Further,
tralkoxydim was shown not to be mutagenic. RAC éfmne considers the evidence for
carcinogenicity as limited, and agrees with theppsal of the dossier submitter (and EFSA) to

classify tralkoxydim withCarc. 2 — H351(CLP Regulation) andCarc. Cat. 3; R40 (Directive
67/548/EEC). Route specificity has not been shown.

411

Table 20:

Toxicity for reproduction

Summary table of relevant reproductive dxicity studies

Dose schedule Dose levels Observations and remarks
(effects of major toxicological significance)
Rat 0, 50, 200 and Parental toxicity No evidence of treatment related deaths oradirsigns of
1000 ppm toxicity.

15 males and 3(
females/dose

3-generation

corresponding to 0
4.5,18.2 and 91
mg/kg/day in maleg

Bodyweight gain during the pre-mating period watued in females
receiving 1000 ppm compared to controls (final bagyghts reduced by
(1.8%) FO, (4.9%) F1 and (5.6%) F2). Food consionptas also reduced if

study and females the F1 (4.9%) and F2 (4.2%) females at this dogsl.leA slight reduction in

OECD 416 male bodyweight gain and food consumption was nat&®00ppm during

Purity 94.9% the premating period.

Wickramaratne Overall there was no s:igr_]ificant effec;t on bodyvirtigain dqring pregnancy

GA (19942 & b) but, at 1000 ppm, the initial body weight at thersbf gestation was reduceq

. in the F1 (7.5%) and F2 (4.1%) females comparembidrols.

in Reference 3
Fertility effects: There was no evidence of an effect on mating,litgror
implantation.
1 control pup in the F1A generation and 1 contral 8 pups receiving 200
ppm in the F3A offspring were found dead or killacextremis. There was
no evidence of a treatment related effect. Thexeewo clinical signs of
toxicity in the pups but at 1000 ppm there weraiotidns in the mean body
weight gain (final body weight reduced by betweeB?8) in all 3
generations and the mean total litter weight wasigently lower than
control values (17% in F1A, 14% in F2A and 10% 8AF.

Rat 0, 3,30 or 300 Effects in dams

mg/kg/day . , .
24 females/dose (gavage) Four dams in the 300mg/kg/day were killed betwesysdl4-18 of gestation.
OECD 414 These animals showed marked weight loss and wegreanclinical condition
Dosed on days 7- | (coat staining, sings of urinary incontinence, @itciton, hunched posture

Purity 96.4% 16 of gestation and subdued behaviour). Two of these dams had letehpresorbed their
litters in uetero, all implantations in the otha@nuts appeared live.

Moxon ME,

Pigott GH, Of the surviving dams there was a reduction in aWé&odyweight gain (46%

Banham PB and
Pate |1 (1989) in
reference 3

and in food consumption (40%) compared to contréisaddition, 3 had
totally resorbed their litters. Post implantatiosses also increased (23.9%
compared to 2.9% in controls). This was due ttyg8rat 300 mg/kg/day
and 6 in control) and late (45 at 300 mg/kg/day &ia control) intra-uterine
deaths. Reductions in the number of live foet$8%b0), gravid uterus weight
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(36.9%).
Effects in the foetus

Reductions in mean litter weight (44.9%) and mezatdl weight (30.1%) at
300 mg/kg/day.

At 300 mg/kg/day there was an increase in the numbfetuses with
external and visceral defects including subcutaseaadema of torso (4
foetuses) and neck (3 foetuses), anasarca (6 éstand cleft palate (1
foetus). No such effects were observed in anj@fother groups.

A number of major skeletal defects were observeDatmg/kg/day including
misshapen and/or fused centra in the lumbar, saodhlcaudal vertebrae.
These effects were observed in a number of foefusesdifferent litters A
number of minor skeletal defects were noted inclgdeduced ossification in]
the skull, hyoid, arches of the cervical vertetand pubes.

At 30 mg/kg/day the only major skeletal defect alssd included a
misshapen 2nd and 3rd sacral vertebrae in 1 foefusumber of minor
skeletal defects and variations were noted inclyid@duced ossification in
the skull and arches of the cervical vertebraeaddition, short 13th ribs were
observed.

There were dose related increases in the numbdeetfses with 2nd cervica
centra and odontoid not ossified from 30 mg/kg/dan.increased incidence
of extra ribs and reduced ossification of the aadeam was also observed but
this was not dose related.

Rats
24 females/dosd

Developmental
Toxicity Study

OECD 414
Purity 96.4%

Moxon ME,
Pigott GH,

Banham PB and
Pate | (1989a)
Reference 3

0, 0.5, 1, 3 or 200
mg/kg/day
(gavage)

Dosed on days 7-
16 of gestation.

Effects in dams

At 200 mg/kg/day 3 animals were killed and 1 wasfib dead between days
14 and 17 of gestation. These animals showed markéght loss and were
in poor clinical condition (signs of urinary incamgénce, piloerection,
hunched posture and vaginal bleeding).

Of the surviving dams there was a reduction in aléodyweight gain
weight gain (16%) and in food consumption. Redutgiin mean gravid
uterus weight (9.6%) were observed. The numbéatefintra-uterine deaths
was slightly elevated (9 compared to 2 in contrblg)this was due to the
occurrence of 6 deaths in one female. The ovpoa-implantation loss
value is comparable to that seen in the contralgi(®.2% in controls and 7%o
at 200 mg/kg/day).

Effects in foetuses

At 200 mg/kg/day there were reductions in meanafostight (10.6%) and
mean litter weight (13%).

At 200 mg/kg/day various major skeletal defectsensoted including

misshapen centra in the lumbar vertebrae and npsshand fused centra in
the sacral vertebrae. These effects were obsémn/btifoetuses from 8 litters.
Reduced ossification in the skull and sternbraesve¢so observed.

At 3 mg/kg/day there was a single incidence of hagen 2nd and 3rd sacral
vertebral centra and incomplete alignment of the &hd 8th thoracic
vertebrae in 1 foetus.

Rabbit 0, 2.5,20 or 100 | Effects in dams
mg/kg/day . . . .
18 females/dose (gavage) At 100 mg/kg/day 9 animals were killed, 8 followiagortion (days 21-28)
OECD 414 gavag and 1 in extremis on day 18 of gestation. Postenorevealed effects in the
Dosed on days 7- | gastro intestinal tract. No other clinical signsresobserved in these animals.
. 0 .
Purity 97.8% 19 of gestation At 100 mg/kg/day weight loss was observed betwests d-10 but the
Killick ME, overall weight gain and food consumption were coraipie.
\(/;V,I:kéaa?ﬁ;ﬁne At 100 mg/kg/day there was a reduction in the nmaamber of implantations
' (16%) and number of liver foetuses (60%) compaoetbhtrols. In
PB and Pate | vina d . i th ber of lata interine death 0
(1986) in surviving dams an increase in the number of lata interine deaths (13%
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reference 3 above controls) was observed. Mean Viteight was reduced (15.6%,) dug¢
to the reduced number of live foetuses, but themfieetus weight was
slightly increased (12.9%).

Pre-implantation loss was increased and observadcigher number of
females at all doses (3.6, 13.0, 10.3 and 20.9% &sd 17.6, 55.6, 47.1 and
66.7% affected females at 0, 2.5, 20 and 100 mdé&g/respectively). The
historical control data for pre-implantation lossstudies conducted between
1983 and 1985 range from 0-24.6% (average 11.7%).

Effects in foetuses

The male sex ratio was significantly different @trag/kg/day (39%) and at
100 mg/kg/day (64.4%). The higher value is outsigeeupper limit of the
contemporary historical controls which range from33%6 to 53.5% in studieg
conducted between 1982 and 1987.

The major skeletal defects noted at 100 mg/kg/delpded cebocephaly and
exencephaly in 2 pups from different litters. hother foetus the 4th-7th

right thoracic arches were misaligned due to araextch between the 6th and
7th vertebrae.

4.11.1  Effects on fertility
4.11.1.1 Non-human information

A multigeneration study has been conducted in ristgor signs of parental toxicity included small
reductions in bodyweight gain and food consumpbahthere were no effects on mating, fertility
or implantation.

No histopathological findings in the reproductiigsties of the animals in the multigeneration study
were observed. However, repeat dose studies irathbamster and dog reveal effects on the male
gonads (refer to section 4.7 and 4.10).

In the 2-year study in the rat (table 19) an insee the number of males with enlarged testis from
500 ppm (equivalent to 23.1mg/kg/day) along withiregrease in testis with white areas at 2500
ppm (equivalent to 117.9 mg/kg/day) was observetlnilateral and bilateral Leydig cell
hyperplasia (4/52, 5/53, 1/52 and 10/52 at 0, B0 &nd 2500 ppm respectively), an increased
incidence of tubular atrophy of the testes and cedunumbers of spermatozoa in the epididymides
accompanied by the presence of an increased nushlearly nucleated sperm precursor cells were
also noted at 2500 ppm.

In the 90 day dog study (table 17) decreased epidakes weight (21%) was noted along with
slight unilateral atrophy of the seminiferous eeltbhm in 1 male of the 50 mg/kg/day group. In
addition, in the 1 year study, unilateral tubulageneration was observed in 1/4 males at 0.5 and 50
mg/kg/day. Bilateral tubular degeneration was dote 1/4 males at 0.5 mg/kg/day and 5
mg/kg/day.

In the 80 week hamster study (table 19) testis meaigcreased (absolute 6% and relative 11%) at
12000 ppm (700.3 mg/kg/day). No associated hiskmbagy but there was a slight increase in
testicular tubular degeneration ranging from mirditosamarked at this dose level (unilateral 9/51,
12/51, 15/51 and 17/51 and bilateral 7/51, 6/55144nd 4/51 at 0, 500, 2500 and 12000 ppm
respectively).
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In addition, in short term hamster studies (tab¥, Iralkoxydim was shown to induce liver
enzymes at high doses (17000 ppm in a 28 day stndy4000 ppm in a 90 day study). At such
high doses, and in the presence of liver enzymecinoh, testosterone hydroxylase was also
induced. Such increases are indicative of a hoamhdisturbance (induction of specific enzymes
responsible for the metabolism of steroid hormanes)

4.11.1.2 Human information

No data available.

4.11.2  Developmental toxicity

4.11.2.1 Non-human information
Rat

In the first rat developmental toxicity study matkgigns of maternal toxicity were noted in those
females receiving 300 mg/kg/day tralkoxydim (indhgldeath, 45% reduction in body weight gain
and 40% reduction in food consumption). There vedgse significant reductions in little size (43%)
and increased post-implantation loss characterisedate intra-uterine deaths. There was an
increase in external/visceral defects includinguanber of foetuses with anasarca (massive body
oedema) and one foetus with cleft palate. A higimber of foetuses (61 foetuses form 14 litters)
possessed major skeletal defects ranging from amplision of several centra in the sacral region
to small projections on one or 2 adjacent cenfrere was a single incidence of misshapen sacral
vertebrae (2' and ¥ vertebrae) at 30 mg/kg/day. The report statesttiigfinding was different to
the effect observed at 300 mg/kg/day as it washmassn rather than fused and has been shown to
occur spontaneously in untreated rats of this agestrain (see below of discussion of historical
control data).

A number of minor skeletal variations were obserae80 mg/kg/day and above. These variations
reflected reduced ossification which became maate800 mg/kg/day.

In the second rat developmental toxicity study redrlsigns of maternal toxicity were noted in
those females receiving 200 mg/kg/day tralkoxydintl(ding death, reductions in body weight
gain (16%) and reduction in food consumption). réheere also significant reductions in mean
foetal weight (10.6%) and litter weight (13.0%)he external/visceral defects noted in the previous
study were not observed in this study at 200 mgéglor less. However, the same major skeletal
defects were observed in 5% of foetuses (14 fostfreen 8 litters) and included misshapen or
fused centra (ossified connections between adjaceriebral centra) of the lumbar and sacral
vertebrae. The specific changes reported at 20xgftay were found to be less extreme than
those seen at 300 m g/kg/day in that they did nclude the extreme fusion of several adjacent
vertebrae. There was a single incidence of slighisshapen sacral vertebrae (again fl@gd &
vertebrae) in the 3 mg/kg/day group. The repogiragtates that this finding was different to those
observed in the higher dose group and in the absemncany other effects this finding was
considered to be incidental.

Various minor skeletal variations were observed wpde indicative of reduced ossification which
became marked at 200 mg/kg/day and above.

The historical control data (table 20.1) show tmagshapen or fused vertebrae are very rare with
only 4 cases of misshapen vertebrae and 1 casasefl fvertebrae being reported in 3 out of 10
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studies. These historical control studies werentepd between 1986 and 1988 (the in life dates
were not provided), the current study was conduictd®85 and reported in 1989.

Table 20.1. Historical control data for fused antsshapen vertebrae (specific vertebrae not
specified)

No of foetuses (litters)

Study Date No litters
(foetuses) Vertebral fusions Misshapen vertebrae
1086 20 (218) 0 1
1087 71 (803) 0 0
1087 24 (282) 0 0
1087 24 (302) 0 0
1087 23 (276) 0 0
1088 24 (281) 0 0
1088 24 (297) 0 0
1088 22 (277) 0 0
1988 11 (117) 1(1) 1(D)
1988 158 (1877) 0 2(2)

The major skeletal defects and wide range and inicjdence of minor skeletal defects and variants
observed at 200 and 300 mg/kg/day are considerdxk tdue to the severe toxicity occurring at
these levels. The single incidence of vertebrainge observed at 30 mg/kg/day in the first study
and 3 mg/kg/day in the second study has been showocur in historical controls. In addition,
both affected foetuses at 3 and 30 mg/kg/day werainallest in their respective litters and showed
other minor defects and variants evident of delajedelopment (ossification differences).

A number of minor skeletal defects and variatiorevevobserved at doses not causing maternal
toxicity. These effects reflected reduced osdiiicg but are not considered severe enough to
support classification.

Rabbit

In the developmental toxicity study in the rablevere maternal toxicity was evident following
treatment with 100 mg/kg/day tralkoxydim (includitgthality, weight loss during dosing, high
rates of abortion and changes in the gastro imigstract). There was also a reduction in the
number of implantations, live foetuses, foetusadifier and an increase is the number of lateaintr
uterine deaths. The male sex ratio was reduce@o)3® 20 mg/kg/day but this was within
historical controls (37.3 — 53.5) and, given tHare was no change in the mean litter size, it is
unlikely that there is a selective effect of malettises. The increase (64.4%) in the male sex rati
at 100 mg/kg/day is above the limit seen in histrcontrols. However, the high abortion rate at
this dose level makes it difficult to interpret ghiesult and it is therefore not considered to be
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treatment related. Major skeletal defects weredan 3 foetuses from 3 litters at 100 mg/kg/day
including cebocephaly and exencephaly.

4.11.2.2 Human information

No data are available.

411.3 Other relevant information

No data available

4.11.4  Summary and discussion of reproductive toxicity

4.11.4.1 Dossier submitter

Fertility

In a multigeneration study in rats, minor signs pafrental toxicity were observed including
reductions in body weight gain and food consumptidm addition, the body weight gains of the
offspring were also persistently lower but ovetakre were no treatment related effects on the
reproductive parameters.

Whilst effects in the male reproductive organs webserved in rats, hamsters and dogs in the
repeated dose studies, such effects were not adusémvthe multigeneration study in rats and no
adverse effects on fertility were noted at dosagpao 91 mg/kg/day.

In addition, whilst repeat dose studies have shthan tralkoxydim caused minor perturbations in
hormone levels, no adverse effects on fertilityevebserved in the multigeneration study in the rat
at doses of up to 91 mg/kg/day.

Development

A number of developmental toxicity studies haverbeenducted in both rats and rabbits. In both
of the rat studies severe maternal toxicity wadevi (at 200 and 300 mg/kg/day) and was
accompanied by severe foetal toxicity. There wasearease in external/visceral defects including
a number of foetuses with anasarca (massive bodgnog) and one foetus with cleft palate in the
1% study at 300 mg/kg/day. These effects were neended in the second study at 200 mg/kg/day.
An increase in major skeletal defects were notedath studies at 300 mg/kg/day and 200
mg/kg/day including misshapen and fused verteblaegawith a high incidence of minor skeletal
variations. The effects seen at 200 and 300 md@ygtan be considered to have occurred due to
the toxicity of the substance at these levels aachat a developmental effect. There was a single
incidence of misshapen sacral vertebrd® &ad & vertebrae) at 30 mg/kg/day in th® study and

at 3 mg/kg/day in the"2study. This is a rare effect, as demonstratethbyhistorical control data

in table 5.9.2.1.2. However, there are inconsistesults in the 2 studies (the effect was observed
at 30 mg/kg/day but not at 3 mg/kg/day in thiestudy whereas in the'®study it was found to
occur at 3 mg/kg/day) and there is some evidendeeatél toxicity at 30 mg/kg/day (evidenced by
reduced ossification and the increased incidenchaoit ribs).

In the rabbit severe maternal toxicity was evideini00 mg/kg/day. There was no clear evidence
of any developmental effects.
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Comparison with criteria

As no human data are available classification ite@ary 1A is not appropriate. Classification in
Category 1B is based on clear evidence of an agwdfect on sexual function and fertility or on
development in the absence of other toxic effemtsf occurring together with other toxic effects
the adverse effect on reproduction is considerédanbe a secondary non-specific consequence of
other toxic effects. Classification in Categoris Appropriate when the evidence is not sufficientl
convincing to place the substance in Category 1.

Whilst effects on the male reproductive organs wayserved in repeat dose studies such effects
were not noted in a multigeneration study and tineae no effect on any of the fertility parameters.
Therefore, no classification for fertility is proged.

The effects seen at 200 and 300 mg/kg/day canmsd=red to have occurred due to the toxicity of
the substance at these levels and are not a deveidal effect. There was a single incidence of
misshapen sacral vertebrad'¥(and 3 vertebrae) at 30 mg/kg/day in thé &tudy and at 3
mg/kg/day in the ¥ study. This is a rare effect, as demonstratethbyhistorical control data in
table 20.1. However, there are inconsistent resalthe 2 studies (the effect was observed at 30
mg/kg/day but not at 3 mg/kg/day in th¥study whereas in thé®study it was found to occur at 3
mg/kg/day) and there is some evidence of foetakityxat 30 mg/kg/day (evidenced by reduced
ossification and the increased incidence of shibg)r In conclusion, this effect observed in 1
foetus, at different dose levels in different sasliis not considered to support classification for
developmental toxicity in accordance with the crite

No classification is proposed in accordance witlreBtive 67/548/EEC following the same
reasoning.

Conclusions on classification and labelling

CLP Regulation: Not classified based on availabldata

Directive 67/548/EEC: Not classified based on avable data

411.4.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter not to classify tralkoxydim
for reproductive toxicity (nor for fertility, norotr developmental toxicity). During public consulttio
this proposal was supported by some member statebyalndustry, but some other member states
suggested that classification of tralkoxydim witedR 2 — H361fd (CLP Regulation) and Repr. Cat.
3; R62-63 (Directive 67/548/EEC) should be consdeiin line with the EFSA proposal in their
peer review of tralkoxydim in 2008. EFSA proposegpR Cat. 3; R62, based on adverse effects on
gonads observed in hamster, dog and rat in subicham chronic studies. EFSA’s proposal for
Repr. Cat. 3; R63 was based on postimplantatios &®l malformations observed in rats and
abortions and reduced litters in rabbits.
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Fertility

No treatment-related effects on fertility were alsd in a 3-generation study in ratsdose levels
up to and including the highest dose tested of 18®® (corresponding to 91 mg/kg bw/day).
Microscopic examination of the reproductive orgaristhe small number of infertile animals
revealed no histopathological findings.

In the subchronic 90-day study with rats, no eHeon the reproductive organs (weights,
histopathology) were observed at dose levels uantb including the highest dose tested of 2500
ppm (corresponding to 205 — 219 mg/kg bw/day).him ¢hronic 2-year study with rats, there was
an increase in large testes with white areas atitjfeest dose of 2500 ppm (corresponding to 117.9
mg/kg bw/day), without accompanying effect on mdar weight. Microscopically, effects on the
testis and epididymes were observed, accordingliie t19 of the CLH report. As this table did not
present sufficient detail for evaluation, the desssubmitter upon request of the rapporteur
provided more detailed individual data and analysesicidences and severity of the testicular and
epididymal lesions after public consultation. Irased incidences of minimal to slight Leydig cell
hyperplasia, minimal to marked tubular atrophy, ima to marked reduction in numbers of
spermatozoa and minimal to moderate nucleated icetlse lumen were mainly observed at 2500
ppm (see also table 2). No information was ava@labljarding the statistical significance of these
effects.

Table 2. Histopathology findings on male reprodeetirgans in 2-year rat study.

RAT 2-yr study 0 ppm 50 ppm 500 ppm 2500 ppm
(0 mg/kg (2.3 mg/kg (23.1 mg/kg (117.9 mg/kg
bw/day) bw/day) bw/day) bw/day)

Total # animals (intercurrent 52 53 52 52

deaths and terminal kills)

EPIDIDYMES

Reduced spermatozoa 15 (29%) 7 (13%) 13 (25%) 27 (52%)
Nucleated cells in lumen 18 (35%) 13 (25%) (21%) 31 (60%)
Microcystic degeneration 8 (15%) 5 (9%) 13 (25%) 11 (21%)
epithelium

TESTIS

Tubular atrophy 22 (42%) 15 (28%) 22 (42%) (26%)
Leydig cell hyperplasia 4 (8%) 5 (9%) 4 (8%) 4 (R7%)
Leydig cell tumours 3 (6%) 5 (9%) 6 (12%) P9%)

The effects on testes and epididymes were obsenvdte presence of some systemic toxicity (in
the form of effects on red and white blood cellgmaeters and reduced plasma cholesterol and
increased total protein concentrations) and inghesence of Leydig cell tumours. Leydig cell
tumours were only observed in the group with interent deaths and terminal kills (i.e., after 82
weeks), increased incidences in testicular tubakaophy or reduced spermatozoa were only
apparent in animals surviving the full treatmentiqué Separate consideration of males with and
males without Leydig cell tumours showed assoamgtiavith increased incidences of reduced
spermatozoa and testicular tubular atrophy in maldstumours. Males without tumours displayed
a high incidence of histological effects in botmtol and treated males, with only a marginally
increased incidence in the high dose group. lemarked that the distinction between Leydig cell
hyperplasia and tumours is difficult as the traositfrom hyperplasia to tumour is part of a
continuous spectrum of change. The available daligate that the increase in histological changes
in the high dose group may, at least partiallysbeondary to the Leydig cell hyperplasia and/or
tumours, for example due to blockage of tubuledi#ahally, an increase in survival of the male
high dose group was observed, which might explalights increases of (age-related)
histopathological effects.
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Given that treatment-related effects on male regpetide organs in rats were observed in the
chronic study (at 117.9 mg/kg bw/day) in the preseof Leydig cell tumours and hyperplasia and
at a time point in life at which such effects ataurred in untreated rats, that no such effecte we
observed in the 13-week study (up to and inclu@@§ mg/kg bw/day) and the 3-generation study
(up to and including 91 mg/kg bw/day), and thatiligr was not affected in the 3-generation study,
the evidence in rats is considered insufficientdassification.

In hamsterssubchronic and chronic toxicity studies showeshs@ffects on the male reproductive
organs. In the 28-day study an increase in relatdgtis weight (21%) was observed without
histopathological changes at a very high dose 60Qppm. At this dose level testosterone B6id
163 hydroxylation were also increased, an effect thas$ also observed in one of the two 90-day
studies from 4000 ppm (corresponding to 240 mgAwdhy) onwards. Such an effect in itself,
however, is not an effect on sexual function andilty and therefore does not warrant
classification.

In the first chronic study of 79 weeks, an increaseelative testis weight (13%) was observed
together with small male reproductive organs butheut microscopic changes at 7500 ppm
(corresponding to 438.6 mg/kg bw/day). In the sdcohronic study of 80 weeks, also a small
increase in testis weight (absolute 6%, relativéo)l vas found (at 12000 ppm, corresponding to
700.3 mg/kg bw/d), together with an increase iticakar tubular degeneration. The latter increase
was also small (21/51, as compared to an alreagtyihcidence in the control group of 16/51) and
not statistically significant. Also the severity thie degeneration did not clearly increase withedos
Therefore, this effect is not considered to be aaduby tralkoxydim. Given further that an increase
in testis weight without microscopic changes is cursidered an adverse effect on sexual function
(as normally a reduction in testes weight is asgedi with effects on fertility), none of the effect
observed on the gonads in hamsters support clzesin for fertility.

Also in dogssome effects on the male gonads were observegpeated dose toxicity studies. In
the 90-day study there was a significant decreaspididymides weight (-21%) at the highest dose
level of 50 mg/kg bw/day, but without histopathata changes. The testis weight was not affected
at this dose, but there was a single case of sligitateral testis seminiferous tubule atrophy. The
effects were observed in the presence of more gketoxicity. Testis atrophy was not seen in the 1-
year study, where only minimal unilateral or bitateubular degeneration was observed in 0/4, 2/4,
1/4 and 1/4 dogs at 0, 0.5, 5 and 50 mg/kg bw/degpectively. As the tubular degeneration was
only minimal and without apparent dose-responsaicgiship, it is doubtful whether this effect was
induced by tralkoxydim.

In the DAR on tralkoxydim there is also a very shermmary of a preliminary 6-week study in
dogs, using 1 dog/sex/group at dose levels of005Q@ and 170 mg/kg bw/day. The high dose male
dog showed degeneration of testicular tubular @il absence of sperm in the epididymides. The
effects were observed in the presence of more getwicity in the form of clinical effects, effext

on red blood cells, clinical chemistry changes,reased liver weights, adrenal vacuolation,
accumulation of fat in the liver and other histduddgical changes in the liver. As the finding is
limited to one animal, this is not sufficient fdassification.

Overall RAC concluded that the effects observed on thie manads in the available subchronic
and chronic studies with rats, hamsters and dogsige insufficient evidence for an effect of
tralkoxydim on sexual function and fertility at tdeses tested. Given further the absence of fegrtili
effects in the 3-generation study in rats, RAC sufgal the conclusion of the dossier submitter that
tralkoxydim should not be classified for fertility.
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Developmental toxicity
For evaluation of developmental toxicity, threedsds were available (2 in rats, 1 in rabbits).

In the ratstudies, the highest dose group in both studi@8 &d 200 mg/kg bw/day in study 1 and
2, respectively) was clearly maternally toxic (>1@%6rtality, marked weight loss and poor clinical
condition; at 300 also total resorption of littemscreased postimplantation loss and a reduced
number of live foetuses were seen) and foetotawdduced mean foetal and mean litter weights,
and increased number of foetuses with externalvésakral defects (at 300 only), major skeletal
defects (mainly misshapen and fused vertebrae)randr skeletal defects and variants. Based on
the excessive maternal toxicity these dose levedsnat further considered for evaluation for
classification, as indicated by the criteria (CL&gRlation, Annex I, chapter 3.7.2.4.4).

Minor skeletal effects and variations were alsoepbsd at the lower (non-maternally toxic) dose
levels as well as in the controls (to a lesser @&grThey are considered indicative for a delayed
development, but do not provide sufficient evidefmetreatment-related developmental toxicity
(CLP Regulation, Annex |, chapter 3.7.2.3.3). Magkeletal defects were also observed at non-
maternally toxic dose levels, but were confinedih@ single incidence of misshapen centra from
the 2% and & sacral vertebrae in each study (in study 1 at §kgnbw/day, in study 2 at 3 mg/kg
bw/day). Whereas the misshapen and fused vertelride maternally toxic doses of 200 and 300
mg/kg bw/day occurred with a clear dose-responk#ioaship, at incidences that were clearly
outside the (sporadic) historical control inciderites is not the case at the lower dose leve0of
and 3 mg/kg bw/day. Given further that the inciden€ one foetus (with 2 vertebrae affected) at
each of these doses is consistent with the (spordmistorical control incidence, the effect is
considered not treatment-related and thus not stippof classification.

In rabbits abortions and a reduced litter size were obseavelde highest dose tested of 100 mg/kg
bw/day, in the presence of marked maternal toxigrythe form of 9 intercurrent deaths out of 18
dams). These effects are therefore considered tet@ndary to the (excessive) maternal toxicity.
At doses that were not maternally toxic, there nagvidence of teratogenicity. The male sex ratio
was significantly decreased at 20 mg/kg bw/day cmexb to the control group, but was still within

the historical control range. Pre-implantation legss significantly increased at 2.5 and 20 (and
100) mg/kg bw/day (13.0 and 10.3 (and 20.9)%, retsgedy), but the increase was not dose-related
at the lower doses and still within the historicahtrol range (0—24.6%; the controls in the study
(3.6%) were at the lower end of this range). Thedtects therefore do not warrant classification.

Overall RAC concluded that the effects observed in thearal rabbit developmental toxicity
studies do not warrant classification, and thugseued the conclusion of the dossier submitter that
tralkoxydim should not be classified for developtia¢toxicity.

4.12 Other effects

412.1 Non-human information

No data available.

4.12.1.1 Neurotoxicity

No data available
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4.12.1.2 Immunotoxicity

No data available.
4.12.1.3 Specific investigations: other studies
4.12.1.4 Human information
4.12.2  Summary and discussion
4.12.3  Comparison with criteria

4.12.4  Conclusions on classification and labelling

5 ENVIRONMENTAL HAZARD ASSESSMENT

A detailed summary of the available studiess been reviewed and their robustness determined
under Directive 91/414/EEC. The key informationtipent to determining a classification position

is presented below. Further data on the studiglsided can be found in the Draft Assessment
Report (DAR) references 5 and 6.

Tralkoxydim has a measured dissociation constaita)pof 4.3 at the standard analytical
temperature of Z&. This indicates that above pH 4.3 the dissocidbech of tralkoxydim will
dominate and at an environmentally relevant pH3> 89 % of tralkoxydim will be ionised.

The isomeric composition of tralkoxydim used foe thtudies described in this section was not
determined. For studies simulating environmentalddmns, the pH was above 6.3 and it is
assumed that the proportion of isomers reflectedréiio under naturally occurring environmental
conditions.

5.1 Degradation

5.1.1 Stability

The stability in air is not considered relevant tiois type of dossier given that air is not consede
an environmental compartment of concern for trajkiix (see Section 5.2.2).

Hydrolysis

A hydrolysis study is available using tralkoxydifihe study was not conducted to GLP or a
guideline. However, the study was considered valiti acceptable for the DAR following
Directive 91/414/EEC.

The study using phenyfC radiolabelled tralkoxydim was run at pH 5, 7 &nat 25C. Hydrolysis
was observed to be pH dependant — significant hysisowas observed at low pH while negligible

1 Studies included in this section refer primarityaquatic fate. Additional studies are availalolefte properties in
soil. These are not relevant for the purpose afsif@ation and labelling and are therefore nollided.
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hydrolysis was observed at the higher pH. Assunfiirsg order degradation, the following [
values were calculated at°®5 pH 5 9 days; and, pH 7 140 days. Adjusting thkies to 12C
using Equation 25 in Technical Guidance Documenpg} e Nig reflect the average EU
outdoor temperature results in the followingdpValues; pH 5 25.5 days; and, pH 7 396 days.

From the study, one hydrolysis product was idesdiffR163434) at pH 5 and a maximum of 76.8
% Applied Radioactivity (AR). R163434 was not obsel to undergo hydrolysis at pH 5 or 7.

Up to five additional non-identified hydrolysis phacts were observed at <5 % AR across all pHs.
Aqueous photolysis

Two studies are available and considered suitalel&ssification.

Study 1

An aqueous photolysis study following US EPA guiide$ (161-2) and using phen}iC and
cyclohexene™C radio labels. The study involved subjecting &eaiqueous samples at°@5and
pH 9 (to avoid hydrolysis) with 120 mg/l test subgte to continuous irradiation. The artificial
illumination was calculated to be the equivalen0idb, 10, 20 and 30 days of summer sunlight in
Florida, USA at 25-3%. This is equivalent of extreme southern Europe.

Similar results were observed for both radio lalselsa single first order 3§ value of 5.8 Florida
summer days was calculated. Two degradants weengdgbat > 10 % AR; R159368 and R158378
at a maximum of 22 % AR. Overall the study showat ttnialkoxydim is susceptible to direct
photodegradation in pure water under conditionstrming sunlight conditions and Z&

Study 2

The quantum yield and phototransformation of trajidbm in water was evaluated following UBA
guidelines. The method assessed the number of dkyr@olecules and light absorbance by the
substance to determine the substance quantum ¥ibkld.was used to determine environmental
half-lives. The study used the Frank and Klopfiemgation model to estimate the following half-
lives for the top 0-1 m of the River Neckar in Gany at ~ 58 degree latitude (central Europe) in
May with typical cloudiness; pH 4 11 days; pH 7 4&(s; and pH 9 350 days.

5.1.2 Biodegradation

5.1.2.1Biodegradation estimation

A QSAR estimate using EPIWIN v.3.4%®"® gives Biowin 2 = 0.7865, Biowin 3 = 2.3092 and
Biowin 6 = 0.0869. This indicates that tralkoxyddues not meet the REACH Screening criteria
(reference 9) for persistendg™e"°® 19  This means that the substance is anticipatetiate the
following half-lives; < 60 days in marine water;49 days in freshwater or estuarine water; < 180
days in marine sediment; and, < 120 days in fretgwa estuarine water sediment.

It should be noted that it is unclear if the substameets the domain of the QSAR model.

5.1.2.2Screening tests

A ready biodegradation study is not available.
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5.1.2.3Simulation tests

Following SETAC methods and EPA Guideline 162-4robe water / anaerobic sediment
degradation of tralkoxydim was assessed using miedm two natural water/sediment systems.
The ‘Dakota’ system comprised a loam sediment aadtl & water pH of 8.05 (study start) to pH
8.28 (study completion). The ‘Virginia Water’ systecomprised a sand sediment and had a water
pH of 7.93 (study start) to pH 8 (study completiofhe study was run over 139 days in the dark at
20°C using phenylt“C and cyclohexen®¥C radio labels.

Dakota system

In the aquatic phase, tralkoxydim was observecetwahse to 62.8 % AR by day 28 and 34.6 % AR
by day 135 based on tHé&C-phenyl label. Based on thé&C-cyclohexenone label, 62.2 % AR was
observed at day 28 and 33.7 % AR by day 135. Qadimxide measurements peaked at day 135 at
2.1 % AR {*C-phenyl label) and 1.0 % AR"“C-cyclohexenone label). Three water phase
degradants (R163434, R158378 and R173642) werevaoseith a maximum for R173642 of 4.5
% AR by day 135 based on tH€-cyclohexenone label.

In sediment, tralkoxydim peaked at 20 % ARCtphenyl label) and 18.3 % AR “C-
cyclohexenone label) by day 135. Three degradaRic3434, R158378 and R173642) were
observed in sediment with a maximum for R15837826 % AR by day 135 based on tHe-
phenyl label.

Based on single first-order kinetics the tralkoxgdDTsp in the aquatic phase was calculated to be
92.9 days based on dissipation (primary degradatBased on total system dissipation, thesPT
was calculated to be 161.3 days.

Virginia Water system

In the aquatic phase, tralkoxydim was observecetwahse to 45.5 % AR by day 28 and 11.7 % AR
by day 135 based on tHé&C-phenyl label. Based on thé&C-cyclohexenone label, 45.2 % AR was
observed at day 28 and 11.6 % AR by day 135. Qadimxide measurements peaked at day 135 at
5.8 % AR {*C-phenyl label) and 3.2 % AR*C-cyclohexenone label).

Three metabolites (R163434, R158378 and R17364&) aleserved with a maximum for R158378
of 5.9 % AR by day 70 based on tH€-phenyl label.

In sediment, tralkoxydim peaked at 13.9 % AfC(phenyl label) by day 28 and 15.6 % ARQ-
cyclohexenone label) by day 28. Three degradant63R34, R158378 and R173642) were
observed in sediment with a maximum for R15837826 % AR by day 100 based on tHe-
phenyl label.

Based on single first-order kinetics the tralkoxgddTsg in the aquatic phase was calculated to be
43.9 days based on dissipation (primary degradat®ased on total system dissipation, thesPT
was calculated to be 60.1 days. These shortep BDdlues are anticipated to reflect the slightly
lower pH of the Virginia Water system and the patdrior hydrolysis.

5.1.3 Summary and discussion of degradation
A proposed degradation pathway for tralkoxydimrssented in figure 1.

The hydrolysis study shows that tralkoxydim is symible to hydrolysis under acidic conditions
but is hydrolytically stable under alkaline conalits. Under neutral to alkaline conditions ~pH7 and
above, considered representative of the majority Eafropean aquatic systems, and an
environmentally relevant temperature @}, tralkoxydim is considered to have adp®f 396 days.
This means tralkoxydim is considered hydrolyticaitgible for the purpose of classification.
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The aquatic photolysis data shows that tralkoxydisusceptible to direct photodegradation in pure
water under acidic conditions. Considering the sdcstudy following UBA guidelines, which is
most closely representative of European conditianpH 7 a D, of 490 days was calculated. This
means tralkoxydim is not considered to meet thteriai of 70 % degradation within 28 days.

The simulation study shows that tralkoxydim disg#gan the aquatic environment and undergoes
primary degradation to a certain extent. Howeuee, gtudy DT, values (total system dissipation
DTs0 60.1 — 161.3 days) mean that tralkoxydim doesnme¢t the criteria of 70 % degradation in
the aquatic environment within 28 days.

Based on these studies, tralkoxydim is not consitléo undergo rapid and ultimate degradation
under environmental conditions and is consideredrapidly biodegradable for the purpose of
classification and labelling.

Figure 1 - A proposed degradation pathway for toadidim
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5.2 Environmental distribution

5.2.1 Adsorption/Desorption

Two adsorption/desorption studies are availablegusadio labels. While the studies did not follow
a specific guideline, they were considered valid aocceptable for the DAR following Directive
91/414/EEC.

Study 1

Using a**C-cyclohexenone radio label, four UK soils wereduggay, loamy sand, sandy loam and
coarse sand) with pH values ranging from 5.4 ta B@sorption was observed to be inversely
related to soil pH — the highespdvalue was 314 I/kg for the lowest pH soil and kheest K.
value was 35 I/kg for the highest pH soil.

Study 2

Using a**C-phenyl radio label, two US soils were used (loaagd and silty clay loam) with pH
6.2 to 6.8. While only two soils were used, agaleaption appeared to be inversely related to soil
pH — the highest k& value was 100 I/kg for the lowest pH soil and ltheest K, value was 51 I/kg
for the highest pH soil.

Adsorption does not appear to be related to say of organic matter. At the study pH range, it is
considered that tralkoxydim was mostly availabl@srionised form which is considered negatively
charged and therefore not considered to be infleeiby negatively charged organic matter.

Overall, the studies indicate tralkoxydim is unhkéo adsorb strongly to solid matrices and is
likely to be mobile with mobility increasing withHp

5.2.2 Volatilisation
The vapour pressure of tralkoxydim is 3.7 x"4RPa at 20C.

Based on measured data, the calculated Henry's Camstant at AT ranges from 1.8 x 10
Pa.nf.mol* at pH 5.2 to 1.2 x I0Pa.ni.mol™ at pH 9.

On this basis tralkoxydim is considered unlikelyptotition to the air.

5.2.3 Distribution modelling

Not relevant to this type of dossier.
5.3 Aquatic Bioaccumulation
5.3.1 Aquatic bioaccumulation

5.3.1.1Bioaccumulation estimation

Following OECD Guideline 107, tralkoxydim has a ma&d log K, value of 2.1 at 2T
(assumed pH 7). This value is below 3 indicatinignited bioaccumulation potential.

It is noted that tralkoxydim has a pKa of 4.3 af@5This means the logl is anticipated to
decrease with increasing pH as tralkoxydim becopredominantly available in its ionised form
with increasing pH from pH 4.3 and consequentlyengater soluble.
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Measured BCfg, data are available and are preferred.

5.3.1.2Measured bioaccumulation data

A fish accumulation study is available for tralkaky (97.6 % purity) using.epomis macrochirus
(bluegill sunfish). While the study did not folloavspecific guideline, it was conducted to GLP, and
was considered valid and acceptable for the DARMOhg Directive 91/414/EEC. The study used
flow-through conditions**C-cyclohexene radio labelled tralkoxydim and unlegketralkoxydim.
The uptake phase was 19 days followed by a 56 dpyrdtion phase. The test pH ranged from 7.2
—8.1. On this basis, it is considered that theatimted form of tralkoxydim predominated and that
this is representative of environmentally relevamntditions.

Based on the radio label the following fish biocemiation factors (BGk,) were determined:
whole fish BCksy 32; muscle BCfs, 13; and, viscera BGik, 185.

Based on the relevant BgF for whole fish, for the purpose of classificatiamd labelling,
tralkoxydim is not considered bioaccumulative unbaective 67/584/EEC criteria of >100, and
not bioaccumulative under Regulation (EC) No. 12808 criteria of >500.

5.3.2 Summary and discussion of aquatic bioaccumulation
Based on the measured logwWvalues (<3) and measured BGH(32 I/kdyet sisp) tralkoxydim is
considered to have a low bioaccumulation potentaer environmentally relevant conditions.
5.4 Aquatic toxicity

5.4.1 Fish

5.4.1.1Short-term toxicity to fish

Tralkoxydim

Two GLP 96 hour acute toxicity to fish studies available using tralkoxydim (92.4 % purity) and
two fish species;Oncorhynchus mykisgrainbow trout); andLepomis macrochirugbluegill
sunfish). While the studies did not follow a specguideline, they were conducted to GLP, and
were considered valid and acceptable for the DARWoNg Directive 91/414/EEC.

Study 1

Tralkoxydim concentrations were considered stahild analytical concentrations 95 - 96 % of
nominal concentrations. Test pH ranged from 7.4.%0 Based on measured concentrations the 96
hour LG, for Oncorhynchus mykisgas >7.2 mg a.s./l.

Study 2

Tralkoxydim concentrations were considered stablke analytical concentrations 81 % of nominal
concentrations. Test pH ranged from 7.1 to 7.9eBas measured concentrations the 96 houg LC
for Lepomis macrochirus/as >6.1 mg a.s./l.

Degradants

Two static GLP 96 hour acute toxicity to fish seglare available following OECD Guideline 203
using aquatic degradants.
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Study 1

Using R173642 (100 % wi/w) ar@@ncorhynchus mykigsainbow trout) analytical measurements
were 108 % of nominal concentrations and result®wased on measured concentrations. The 96
hour LG;p was >120 mg/l.

Study 2

Using R223068 (99 % w/w) arRimephales promelg$athead minnow) analytical measurements
were 48 — 86 % of nominal concentrations and resudtre based on measured concentrations. The
96 hour LGowas 44 mg/l (95 % C. I. 41 — 48 mg/l).

Additional supporting toxicity to fish data

A GLP 28-day sub-lethal fish toxicity study is daaie for tralkoxydim (97.4 % purity) following
OECD Guideline 204 and usif@ncorhynchus mykigsainbow trout). Test pH ranged from 7.2 to
7.6. Under continuous flow conditions analyticahcentrations were 74 — 82 % of nominal
concentrations and results were based on mean redasancentrations. The 28 daydq@as >7.4
mg/l and the 28 day NOEC was 4.6 mg/l.

5.4.1.2Long-term toxicity to fish

There are no long-term fish toxicity data.
5.4.2 Aquatic invertebrates

5.4.2.1Short-term toxicity to aquatic invertebrates

Tralkoxydim

One GLP static 48 hour acute toxicityaphnia magngwater flea) study is available following
US EPA and ASTM Guidelines using tralkoxydim (97.8usity). Test pH ranged from 8.1 to 8.3.
Analytical measurements were within £ 20 % of nashironcentrations and results were based on
measured concentrations. The 48 hougdtas >175 mg a.s./l.

Degradants

Three static GLP 48 hour acute toxicityRaphnia magnatudies are available following OECD
Guideline 202 and EPA Guidelines using aquatic aidants.

Study 1

Using R173642 (100 % w/w) analytical measuremermrievit08 % of nominal concentrations and
results were based on measured concentrationsi8heur EGy, was 85 mg/l (95 % C. I. 72 — 100
mg/l).

Study 2

Using R223068 (99 % w/w) analytical measurement®We % of nominal concentrations and
results were based on measured concentrationsi8heur EGy, was >110 mg/I.

Study 3
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Using R158378 (100 % w/w) analytical measuremermtewot included and results are based on
nominal measured concentrations. The 48 houp B@s >5 mg/l.

5.4.2.2Long-term toxicity to aquatic invertebrates

A semi-static 21-day long-terrdaphnia magnatoxicity study following OECD Guideline 202
(1984 version Part Il, now OECD Guideline 211)vaitable using tralkoxydim (97 % purity). Test
pH ranged from 7.42 to 8.4. Results were based@mmmeasured concentrations. The 21 day EC
was >8.1 mg/l and the 21 day NOEC based on reptiotiuwas 2.1 mg/l.

5.4.3 Algae and aquatic plants

Algae

Results are based on growth rate and not biomasslass based on biomass are not considered
robust for the purpose of classification.

Tralkoxydim

Three GLP static algal growth inhibition studies available following OECD Guideline 201 using
three different species. Test pH data is not avigilaut considering the test guideline, it is assdm
that the initial pH would be 7.5 and that this would not have decreased stgmifiy during the test.

Study 1

The 96 hour study used tralkoxydim (91.5 % purapd Pseudokirchneriella subcapitat@reen
alga formerlySelenastrum capricornutymrhe exposure concentration range was nominahg o
7.5mg/l. Analytical concentrations were 68 - 86 #hominal concentrations and results were based
on measured concentrations. The 96 hg@ggEwvas >5.1 mg a.s./l and the 96 hour NORvas 5.1

mg a.s./l.

Study 2

The 120 hour study used tralkoxydim (90.3 % purégil Anabaena flos-aquagblue-green alga).
The exposure concentration range was nominally i8-mg/l. Analytical concentrations were 100

- 106 % of nominal concentrations and results wereed on measured concentrations. The 120
hour ECso was >180 mg a.s./l and the N@@Ewvas 56 mg a.s./I.

Study 3

The 120 hour study used tralkoxydim (90.3 % purégil Pseudokirchneriella subcapitaf@reen
alga formerlySelenastrum capricornutymrlhe exposure concentration range was nominally 0

96 mg/l. Analytical concentrations were 96 - 104o%nominal concentrations and results were
based on measured concentrations. The 72 h@ip ®was 21 mg a.s./l. The 96 houiCesy was 20
mg a.s./Il. The 120 hour&owas 16 mg a.s./l (95 % C. I. 9.3 — 31 mg/l) arel 180 hour NOEE
was 6 mg a.s./l.

Degradants

One static GLP 96 hour algal growth inhibition stddllowing OECD Guideline 201 and using
aguatic degradant R158378 (100 % w/w) is availadtalytical concentrations were not stated and
results were based on nominal concentrations. Bhieo@r EC50 was >5 mg/l and a NOEC could
not be determined.
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Aquatic plants

Tralkoxydim

One 14 day semi-static GLP growth inhibition stddjowing EPA guidelines usingemna gibba
and tralkoxydim (90.3 % purity) is available. ThesttpH range was 4.7 to 5.0 in fresh solutions and
5.2 to 5.7 in expired solutions. This is lower thtae range used in other ecotoxicity studies but
very close to the M-Hoagland’s nutrient medium @lite of 4.8 -5.2 in fresh media and
considered acceptable. While the ionised form aktxydim would dominate at such study pH
range, the proportion of non-ionised tralkoxydimulkbhave been higher than in other studies. In
the absence of further information, it is assunied the observed toxicity is due to the ionisednfor
of tralkoxydim which would have predominated intteslutions and at a higher environmentally
relevant pH range.

Analytical concentrations were 47 — 57 % of nomioahcentrations and results were based on
mean measured concentrations.

Based on the number of fronds the 14 day@as 2.6 mg a.s./l (95 % C. I. 2.3 — 2.9 mg a.s./l)
The 14 day NOEng ndC Was 0.58 mg a.s./I.

Degradants

Two staticLemna gibbaGLP 7 day growth inhibition studies following EPAlidelines and using
aquatic degradants are available.

Study 1

Using R173642 (100 % w/w), analytical concentratiowere 100 — 104 % of nominal
concentrations and results were based on measanegrrations. Based on the number of fronds
the 7 day hour Efg was 110 mg/l (95 % C. 1. 92 - >120 mg/l) and théayy NOEonq nd Was 30
mg/l.

Study 2

Using R223068 (99 % w/w), analytical concentratisese 106 — 108 % of nominal concentrations
and results were based on measured concentraBased on the number of fronds the 7 day hour
ECso was 53 mg/l (95 % C. I. 48 - 59 mg/l. The 7 da®Byong nd" Was 30 mg/l.

5.4.4 Other aquatic organisms (including sediment)

There are no sediment organism toxicity data fakaxydim.

A Chironomus ripariustoxicity study using degradant R158378 is avadafillowing OECD
Guideline 218. As exposure was via spiked sedimieistnot considered relevant for the purpose of
aqguatic classification and labelling and therefooeincluded.

5.5 Summary and discussion of environmental hazards (sgons 5.1 — 5.4)

55.1 Dossier submitter

Comparison with criteria

Tralkoxydim is susceptible to hydrolysis under acidonditions but hydrolytically stable under
alkaline conditions. Under neutral to alkaline ciiods, considered representative of the majority
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of European aquatic systems, and an environmenlidyant temperature (3Q), tralkoxydim is
considered to have a [gfof 396 days. This means tralkoxydim is considdrgdrolytically stable
for the purpose of classification.

Tralkoxydim is susceptible to direct photodegramiatin pure water under acidic conditions.
However, under conditions most closely represerdati European conditions, at pH 7 a9 of
490 days was calculated. This means tralkoxydimoisconsidered to meet the criteria of 70 %
degradation within 28 days.

The simulation study shows that tralkoxydim disg#gan the aquatic environment and undergoes
primary degradation to a certain extent. Howevee, study DT, values mean that tralkoxydim
does not meet the criteria of 70 % degradatiohénaiquatic environment within 28 days.

Based on the above information, tralkoxydim is oonhsidered to undergo rapid and ultimate
degradation under environmental conditions and assidered not rapidly degradable for the
purpose of classification and labelling (>70 % malisation in the aquatic environment within 28
days).

The logkow Of tralkoxydim is anticipated to decrease withreasing pH. This mirrors the increase
in water solubility with increased pH given thaetdissociated form of tralkoxydim will increase
with increasing pH. The highest measured Iggt@lue of 2.1 at an assumed pH of 7 is less than 3
indicating a limited bioaccumulation potential. Bdon a fish bioconcentration study the following
BCFish values were determined: whole fish B&R2; muscle BCfs, 13; and, viscera BGik, 185.
Considering the whole fish BGd value for the purpose of classification and labglltralkoxydim

is not considered bioaccumulative under the Divect%7/548/EEC criteria of >100, and not
bioaccumulative under Regulation EC No. 1272/2Q@@rza of >500.

Tralkoxydim is used as a herbicide to control we&iflecting this, the most sensitive trophic level
appears to be aquatic plants. In a 14 day growhitbition study using.emna gibbathe 14 day
ECso based on frond number was 2.6 mg a.s./l (95 % Z31- 2.9 mg a.s./l). The 14 day Nk
noC was 0.58 mg a.s./l. This means the lowest L{J@ tralkoxydim is considered to be 1 mg/I
<L(E)Cs0 <10 mgl/l.

Following the recent™ ATP in Commission Regulation (EU) No 286/2011 tbheest available
NOEC for consideration of chronic toxicity is 0.58g a.s./I and therefore in the range >0.1 to
<1mgll.

Based on acute toxicity data, tralkoxydim is naitaty toxic to fish or Daphnia (representative of
invertebrates/crustacea). One algal growth inlbitstudy shows tralkoxydim is not toxic to
Ananaena flos-aquaéblue green algae). Two algal growth inhibitioudses are available for
Pseudokirchneriella subcapitagreen alga formerl§elenastrum capricornutymrhe first quotes

a 96 hour ECso of >5.1 mg/l based on the highest exposure coretgoni. The second with an
extended exposure concentration range (considergahvgolubility given the likely pH range),
guotes a 96 hourEsy of 20 mg a.s./l with a LOE above the previous study exposure range. This
indicates that at an environmentally relevant pHthwncreased solubility due to ionisation,
tralkoxydim is toxic to algae within the range 1@/trcL(E)Cso <100 mg/I.

Conclusions on classification and labelling

CLP Regulation: Aquatic Chronic 2 - H411, Toxic toaquatic life with long lasting effects
Pictogram GHS09
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As the substance is not considered Aquatic AcudeAquatic Chronic 1, an M factor of 1 is not
applicable.

Directive 67/548/EEC:N; R51/53

S61 Avoid release to the environment. Refer toigpetstructions/Safety Data Sheet

55.2 RAC evaluation

The evaluation by RAC relates to the proposal efdbssier submitter to classify tralkoxydim for
aquatic chronic toxicity with Aquatic Chronic 2 4Hl (CLP Regulation) or N; R51/53 (Directive
67/548/EEC), based on the results of an aquaticitpXest withLemna gibba(14-d EGo = 2.6
mg/L and NOEC = 0.58 mg/L, based on frond number the substance being not rapidly
degradable and having low potential to bioaccuneuBCF < 500). The classification proposal was
supported during public consultation.

Tralkoxydim does not fulfil the criteria for rapdegradability of > 70% degradation in 28 days,
given the results of simulation tests using med@amf two natural water/sediment systems,
indicating a DTFp of 60.1-161.3 days. Abiotic studies on hydrolyalso support the overall
evidence that the substance does not rapidly degiaksed on this information, RAC agrees with
the dossier submitter that tralkoxydim is not cdesed to undergo rapid and ultimate degradation
under environmental conditions and can be congidect rapidly degradable for the purpose of
classification and labelling.

Tralkoxydim does not bioaccumulate significantliye; a log Kow of 2.1 and BCF for whole fish
of 32. It does not fulfil the criteria for bioaccumation (with triggers for BCF of 500 and 100 under
the CLP Regulation and Directive 67/548/EEC, respely).

Tralkoxydim is not acutely toxic to invertebrateghwa 48h-EGp value of > 175 mg/L. The lowest
toxicity values for the remaining species are 9&hglof > 6.1 mg/L in fish, 96h-Es, of > 5.1
mg/L in algae and a 14day-E{®f 2.6 mg/L to aquatic plants. The lowest toxialues in chronic
studies were a 21-day NOEC of 2.1 mg/LOaphnia,a 28-d NOEC to fish of 4.6 mg/L, a 96-h
NOEC to algae of 5.1 mg/L and 14-day NOErC to theatic plantd.emnagibba of 0.58 mg/L.
According to the CLP Regulation the aquatic plaoingh tests are normally considered as chronic
tests but the E4gs are treated as acute values for classificatiopgses.

According to OECD guideline 221l émnasp. Growth Inhibition Test), a 7-day exposure is
recommended for classification purposes in dasenaspp is the most sensitive species. For
tralkoxydim, however, only a 14-day E{£and NOEC are available from themnastudy. Since no
7-day EGp and NOEC can be calculated, RAC considers theatossbmitter's proposal to use the
14-day EGp and NOEC values acceptable.

Conclusion — CLP Requlation

In aquatic toxicity studies, the lowest W@alues for algae and aquatic plants andol@lue for
fish were obtained at concentrations in the ranigé © 10 mg/L. As these values are above the
classification threshold of 1 mg/L for Aquatic Aeul — H400, tralkoxydim does not need to be
classified for acute aquatic toxicity. The lowebktanic toxicity value of 0.58 mg/l is obtained for
aguatic plants. Tralkoxydim is not rapidly degrddafiralkoxydim therefore fulfils the criteria for
classification asAquatic Chronic 2 — H411 (for chronic values between 0.1 and 1 mg/L). The
assignment of an M-factor is not applicable fos ttategory.
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Conclusion Directive 67/548/EEC

In aquatic toxicity studies, the lowest ®@alues for algae and aquatic plants andolM@lue for
fish were obtained at concentrations in the ranfgé © 10 mg/L, i.e. the classification range for
‘toxic’. Tralkoxydim is not readily degradable. Tkaxydim therefore fulfils the criteria for
classification withN; R51/53 The following concentrations limits apply:

N; R51/53: C= 25%

R52/53: 2.5%< C < 25%

6 OTHER INFORMATION

None available
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8 ANNEXES
Annex | — Investigation into postulated mode ofi@ttand the human relevance or porphyria in
mice.
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Annex |

1.

2.

Postulated mode of action and human relevancerghgda in mice

The Haem Biosynthetic Pathway
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Proposed mode of action in mice
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Tralkoxydim has been shown to cause direct alkytatof haem following transfer of a
methyl group from the C-ethyl moiety of tralkoxydimThis leads to the formation of N-
methyl protoporphyrin 1X in the mouse liver. N-rhgt protoporphyrin IX is known to
inhibit ferrocheletase activity. Ferrocheletase tie terminal enzyme in the haem
biosynthetic pathway and is responsible for thesiitign of iron. Due to a reduction in
ferrocheletase activity less haem is produced hisdcauses an increase in aminolevulinic
acid synthesase (ALAS) activity (which is the rhieiting enzyme in the process) and an
increase in porphyrin production.

3. Mechanistic investigations supporting mode of actiothe mouse

a) Mechanism of tralkoxydim induced hepatic chlasist studies in rats and mice (Brady AM and
Lock (1994) — Reference 4)

Males rats (SD) and mice (CD-1) were orally adnterisd tralkoxydim as a single or repeat dose in
arachis oil. At sacrifice, the livers were remowad total porphyrin concentration, ferrochelatase
and 5-aminolevulinic acid synthtase (ALAS) actegtiwere evaluated.

In mice, after a single dose of 10 or 100 mg/kdktraydim, a dose-related increase in total
porphyrin content was seen from 4 hours and wasedfr increased by 24 hours. At 100 mg/kg
there was a rapid decrease in ferrocheletase @ciind a rapid increase in ALAS activity.

In a second study mice received a single doseQ& 0.750 mg/kg tralkoxydim and were killed at
24 hours. Dose related increases in liver porphigvels were seen from 2 mg/kg. Hepatic ALAS
activity was increased in a dose-related fashioralatdoses tested and hepatic mitochondrial
ferrochelatase activity was decreased at doseswg@afrom 10 -750 mg/Kkg.

In rats, no effects on porphyrin concentrationesrdchelatase activity were noted following single
dosing with 10 — 750 mg/kg or following 4 daily @ssof 0.5, 10 or 100 mg/kg. ALAS activity was
slightly increased following single exposure at 40@ 750 mg/kg.

b) Identification of an inhibitor of ferrochelatasn the livers of mice dosed with tralkoxydim
(Brady A M and Lock (1994a) — Reference 4)

Male mice (8/group) received a single oral dosdetiveen 50 - 200 mg/kg tralkoxydim or 200
mg/kg 3,5-diethoxycarbonyl-1,4-dihydro-2,4,6-tritngpyridine (DDC -a known porphyrinogenic
agent which acts by eliciting the production of Iytated porphyrins in the liver which in turn
inhibits ferrocheletase activity (Lavelle, 1987)).Radio labelled ALA hydrochloride was
administered 2 hours earlier. Analysis of therkvef rats treated with tralkoxydim or DDC showed
the presence of N-methyl protoporphyrin IX. Tharéthyl protoporphyrin IX is believed to be
the ferrochelatase inhibitor as a time-course stur 4 hours using mice dosed with 100 mg/kg
tralkoxydim revealed a close correlation betweeduation of the ferrochelatase inhibitor and
inhibition of ferrochelatase activity. N-methyl gboporphyrin IX was also found following
treatment with DDC. The authors of the study codel that N-methyl protoporphyrin 1X is
porphyrinogenic and its accumulation in the livancause porphyria in all species. However, it
may be differences in the production of N-methydtpporphyrin IX which are responsible for the
species differences observed following treatmerth vialkoxydim. Analysis of the N-methyl
protoporphyrin IX showed that only 2 out of 4 ptsiisomers of N-methyl protoporphyrin IX
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were present indicating that there is regioseldgtiun the formation of the N-methyl
protoporphyrin IX.

c) Origin of N-methyl protoporphyrin IX in the kr of mice following administration of radio
labelled tralkoxydim (Brady A M and Lock (1994bReference 4).

Male mice (20/group) received a single oral doseéb@fmg/kg of either (14C-mesityl), (14C-
ethoxyimine) or (14C-ethyl) tralkoxydim. They wekdled 4 hours after dosing and the livers
removed and pooled for each group. The specifi€ ladbelling of N-methyl protoporphyrin IX was
expressed as the ratio of tralkoxydim (nmol) to Mtnyl protoporphyrin IX (nmol).

The N-methyl protoporphyrin isolated from mice tezhwith (14C-mesityl) or (14C ethoxyimine)

tralkoxydim contained only trace amounts of [14&diolabel (ratio 0.009 and 0.001 respectively).
However, for mice treated with (14C-ethyl) tralkoby, a significant amount of radiolabel was
found (ratio of tralkoxydim to N-methyl protoporpfy IX was 0.75).

A series of structural analogues of tralkoxydim evealso tested to further investigate the
importance of the C-ethyl moiety in the porphyriea activity. These included (the ethoxyimine
series, C-ethyl series, tralkoxydim oxazole andlkéreydim isoxazole). Methoxyime-,
propoxyimine- and benzyloxyime-tralkoxydim all cadsmarkedly increased levels of hepatic
porphyrin and decreased ferrochelatase activity.thé C-ethyl series of tralkoxydim analogues,
only tralkoxydim was found to be conclusively poyphogenic. The C-methyl-, C-propyl- and C-
benzyl tralkoxydim analogues were not porphyrinagesind had no effects on ferrochelatase
activity. Tralkoxydim oxazole and tralkoxydim is#mole also lacked porphyrinogenic activity in
mice. Since the C-ethyl moiety is retained in ¢hasalogues it is inferred that the oxime structure
found in tralkoxydim may also be required for thethyl group transfer.

Ultimately, this suggests that the N-methyl protqbyrin accumulation in the mouse liver results
from a direct alkylation of haem by tralkoxydim tvithe C-ethyl moiety of tralkoxydim being
responsible for the alkylation.

4. Investigations into the species differencesatkoxydim induced hepatic porphyria

a) 14 Day species comparison feeding study

Dose schedule Dose levels Observations and remarks

(effects of major toxicological significance)

Rats —-SD Rats, hamsters and Reductions in bodyweight gain were observed in ratse and guinea pigs 4t

) mice: 0, 50 or 500 | the top doses.
Mice — C57BL | ppm

Hamsters —
SYR The liver was examined for evidence of porphyriawanulation and
) ) Equivalent to: cytochrome P-450 concentrations were recordednide there was a markeql

Gume_za Pigs — dose related increase in porphyrin accumulatioh, (¥74.4 and 138.5 nmol/g

Dunkin Hartley | Rats: 0, 6.4 or 61.3 at 0, 50 and 500ppm) and a dose related decreagtoithrome P-450 (0.77,
mg/kg/ 0.44 and 0.33 at 0, 50and 500ppm). In guineatpig® was an increase in
Mice: 0. 9.7 or porphyrin concentr{ition at 1QOO ppm (0.96, 0.92 &ddnmol/g at 0, 100 ang

14 days 108.0 mg/kg/day 1000 ppm) and an increase in cytochrome P-450 (B.3R and 3.85 at 0, 100

and 1000 ppm). There was no evidence of an effecytochrome P-450 or

Hamsters: 0. 6.0 or POrPhyrin concentrations in rats or hamsters.
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5 males/dose 56.7 mg/kg/day.

Macroscopic examination of the mouse livers rewedierk discolouration in
_ ) ) all tralkoxydim treated animals. An increase intbabsolute (30% and 28%
Purity 92.4% | Guinea Pigs 0, 10Q and relative liver weight (29% and 50% ) was obsérat 50 and 500 ppm.
or 1000 ppm Histopathological examination of the mouse liveswshad brown birefringene
equivalent to 5.5 ofl pigment deposits distributed throughout the biletsiuKupffer cells and
Stonard MD 54.2 mg/kg/day | hepatocytes which were accompanied by biliary hylasia, fibrosis and
(1989f, g and associated portal inflammation and hepatocytesosecr There were no
1994d) — treatment related effects in rats, hamsters oregupigs.

Reference 4

b) Species differences in tralkoxydim-induced ligpaorphyria — investigation in rats (Brady AM
and Lock (1994c) — Ref 4)

Male rats (3/dose) were orally dosed with 0, 06,0t 100 mg/kg/day tralkoxydim for 4 days.
Total hepatic porphyrin content, ferrochelataseivagf cytochrome P-450 content, 7-
ethoxycoumarin-O-deethylase (ECOD) and 7-ethoxytgseO-deethlyase (EROD) activities were
not affected by treatment.

In a second experiment, male rats (20/dose) wedediets containing O or 2500 ppm (125
mg/kg/day) tralkoxydim for 6 months. Total hepatmrphyrin content, ferrochelatase activity and
cytochrome P-450 content were not affected by rmmeat. ECOD and EROD activities were
increased in the treated rats.

In a third experiment, male rats (3/dose) were dasigh 0.11umol/kg 5-amino(4-14C) laevulinic
acid followed 2 hours later by oral administratmiO, 50 or 200 mg/kg tralkoxydim or 200 mg/kg
DDC as a positive control. The animals were killetihours later and the extracted livers were
examined chromatographically. Radiolabelled N-metprotoporphyrin IX and haem were
observed in the livers of rats treated with DDalyOradiolabelled haem was observed in the livers
of rats treated with tralkoxydim and the controlsractions were eluted from the region of the N-
methyl protoporphyrin IX peak and screened agamtsand mice liver ferrocheletase. Inhibition of
both rat and mouse ferrocheletase was observed tiereluted sample from the DDC expose. No
effects were seen with the sample taken from thkkdrydim exposure. This indicates that N-
methyl protoporphyrin IX is not formed in the livef rats following exposure to tralkoxydim.

c) Species differences in tralkoxydim-induced hepaorphyria in hamsters (Brady AM and Lock
(1994d) — Ref 4)

Male hamsters were orally dosed with either simglses of 10 - 750 mg/kg or multiple daily doses
of 0, 0.5, 10 or 100 mg/kg/day tralkoxydim for 4yda

5-aminolaevuline acid synthetase (ALAS) was foumbtlé increased in a dose-related fashion in the
hamster liver 4 hours after single dosing with7B0 mg/kg tralkoxydim. This reached a 3-fold
increase at 400 and 750 mg/kg which is small inmanson to that observed in mice. Cytochrome
P-450 content and ECOD and EROD activities wereegged in hamsters treated with 100
mg/kg/day for 4 days. The increase in ALAS acyivitas proposed to be due to the increase in the
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induction of cytochrome P450.

Studies were performed to see if N-methyl porpls/srere produced in hamsters dosed with 0, 50
or 200 mg/kg tralkoxydim (DDC was used as a positontrol and 14C radiolabelled ALA was
administered). Radiolabelled N-methyl protoporphyiX and haem were observed in the liver
extracts of hamsters treated with DDC. Radiol&ehaem was found in the liver extracts of all
hamsters treated with tralkoxydim along with a vslight amount of N-methyl protoporphyrin IX
from those hamsters treated with 200 mg/kg tralklomy Again fractions eluted from the area of
the N-methyl protoporphyrin IX peak were screengdi@st mouse liver ferrocheletase. Inhibition
was clearly evident with extracts from the DDC dbsamsters. A slight inhibition was evident
from the extracts of hamsters treated with 50 ad@ @&g/kg tralkoxydim. This indicates that a
slight amount of N-methylprotoporphyrin 1X is prazkd in the livers of hamsters following
treatment with tralkoxydim.

In vitro studies in rodent and human hepatocytes

a) Induction of porphyria in primary cultures ofouse and rat hepatocytes with tralkoxydim
(Brady A M and Lock (1994e) — Ref 4)

Isolated mouse and rat hepatocytes were exposathey 5-50Qum tralkoxydim (>97%), or 5-100
pm of DDC or 3,5-diethyloxycarbonyl-1,4-ethyl-1,4agro-2,6-dimethylpyridine (EDDC) from
the time of seeding for 4 days.

In mouse hepatocytes a marked increase in totgbhgan concentrations were noted with
tralkoxydim, DDC and EDDC at all concentrationstéels Mitochondrial ferrochelatase activity
was also inhibited with tralkoxydim appearing totbe least potent.

In rat hepatocytes only DDC and EDDC caused accaitimounl of porphyrin and inhibition of
ferrochelatase activity.

5. Relevance to humans

Induction of porphyria in primary cultures of humhapatocytes: studies with tralkoxydim (Brady
A M and Lock (1994f) — Ref 4).

Human and rat hepatocyte cultures were exposdd600um tralkoxydim (>97%), 5-10Qum
DDC or 5-100um EDDC from the time of seeding to the end of théute period. In human
hepatocytes, tralkoxydim did not induce inhibitiohferrochelatase activity or lead to an increase
in total porphyrin. A marked inhibition of ferroelatase activity was noted only following
treatment with DDC and EDDC but there was no acdatian of porphyrin.

Cultured human hepatocytes (from 4 separate domees) also treated with ALA (0.001 — 1000
pum), which confirmed the haem biosynthetic pathwaswvunctional (accumulation of porphyrin
was observed) in the cultured human hepatocytes. therefore inferred that the lack of porphyrin
accumulation following treatment with DDC and EDDé&lects the absence of a significant haem
demand in human hepatocytes and not an inabilith@fhepatocytes to synthesise porphyrins. A
similar experiment in rat hepatocytes showed thatdose response and accumulation of porphyrin
were comparable in both species.
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Conclusion

Porphrinogenic effects have been observed folloviitegadministration of tralkoxydim to mice.
Mechanistic studies have shown that tralkoxydimsesudirect alkylation of haem following
transfer of a methyl group from the C-ethyl moiefijhis was shown to result in the formation of
N-methyl protoporphyrin IX in the mouse liver, whidgs a known inhibitor of ferrocheletase.
Ferrocheletase is the terminal enzyme in the haesyiithetic pathway and is responsible for the
insertion of iron. A decrease in ferrocheletasévlg was observed in studies in the mouse. Due
to a reduction in ferrocheletase activity less hasnproduced and this causes an increase in
aminolevulinic acid synthesase (ALAS) activity (whiis the rate limiting enzyme in the process)
and an increase in porphyrin production. The meishia studies in mice showed an increase in
ALAS activity following exposure to tralkoxydim thefore supporting the proposed mode of
action.

No such effects were seen when tralkoxydim was adtered to rats. In hamsters and guinea pigs
slight increases in the porphryin content of therj production of N-methyl protoporphyrin IX and
a slight decrease in ferrocheletase activity haaenbobserved. However, these were at very low
levels compared to the effects seen in the moudevane at relatively high doses compared to the
mouse.

In vitro studies have shown that treatment with tralkoxydmes not inhibit ferrocheletase activity
in cultured human hepatocyteis (itro experiments in both mice and rats mirrored ithesivo
results). In addition, thén vitro experiments also suggest that the haem demandirmar
hepatocytes is not significant when compared tontbese. Therefore the relevance to humans is
not considered to be significant.





