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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 cance

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

)Xn; R22 - 48/22

N; R51 -53

(Toxic to aquatic life with long
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lasting effects)

Resulting harmonised classification
(future entry in Annex VI, CLP
Regulation)

Carc. 2 —H351

Acute Tox. 4 - H302
STOT-RE 2 - H373
Aquatic Chronic 2 — H411

Carc Cat 3; R40
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

DSD 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
292 Not classified [Not applicabl  |Not classifier  |conclusive but not

sufficient for

Flammable gases o
classification

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

Flammable aerosols L
classification

2.4, Not classified [Not applicablr  |Not classifiec |conclusive but not
sufficient for

Oxidising gases e
99 classification

25 Not classified [Not applicablr  |Not classifiec |conclusive but not
sufficient for

Gases under pressure L
classification

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

Flammable liquids sufficient for
classification

27 Not classified [Not applicablr  |Not classifiec |conclusive but not
sufficient for

Flammable solids .
classification

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

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

sufficient for

P horic liquid
yrophoric fiquias classification

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

Pyrophoric solids e
yrop classification

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

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

sufficient for

which in contact with water o
classification

emit flammable gases

2.13. Not classifier  |[Not applicablr  |Not classifiec  |conclusive but not
sufficient for

Oxidising liquid
xiaising hiquids classification
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2.14. Not classifier  [Not applicablr  |Not classifiec |conclusive but not
Oxidising solids suff|c_|¢nt f_or
classification
2.15. Not classifier  [Not applicablr  |Not classifiec |conclusive but not
Organic peroxides sufﬁcpnt for
classification
2.16. Not classifier  |Not applicablr  |Not clasified  |conclusive but not
Substance and mixtures sufficient for
corrosive to metals classification
3.1 Acute Tox 4  |Not applicabll  |Not classifiec  [Not applicabl
Acute toxicity - oral H302
Not classifiec  |Not applicabl: Not classifiec  |conclusive but not
Acute toxicity - dermal Sumc.'?nt fpr
classification
Not classifiec  |Not applicabl: Not classifiec  |conclusive but not
Acute toxicity - inhalation SUff'C.'E.mt f_or
classification
3.2. Not classifier  [Not applicablr  |Not classifiec |conclusive but not
Skin corrosion / irritation sufﬁcpnt for
classification
3.3. Not classifier  |[Not applicablr  |Not classifiec  |conclusive but not
Serious eye damage / eye sufficient for
irritation classification
3.4. Respiratory sensitisation Not classifier  |Not applicablr  |Not classifiec  |Data lacking
3.4. Not classifier  |[Not applicablr  |Not classifiec  |conclusive but not
Skin sensitisation sufficient for
classification
3.5. Not classifiec  [Not applicabl  |Not classifiec  |conclusive but not
Germ cell mutagenicity sufﬁcpnt for
classification
3.6. Carcinogenicity Carc 2 H351 |Not applicabll  |Not classifiec  Not applicabl
3.7. Not classifier  |[Not applicablr  |Not classifiec  |conclusive but not
Reproductive toxicity SUff'C.'E.mt f_or
classification
3.8. Not classifier  [Not applicible  |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 toxicitV|373
— repeated exposure
3.10. Not classifier  |Not applicabl  [Not classifed | conclusive but not
Aspiration hazard SUff'C.'E.mt for
classification
4.1. Aquatic ChronigNot applicablr  |Not classifiec

Hazardous to the aquatic
environment

2

H411: toxic to
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aquatic life with
long lasting
effects

5.1. Not classified [Not applicable
Hazardous to the ozone layer

Not classifiec

conclusive but not
sufficient for
classification

Dlncluding specific concentration limits (SCLs) avefactors
2 pata lacking, inconclusive, or conclusive but ndffisient for classification

Labelling: Signal word: Warning
Picotgrams: GHS08 GHS07 GHS09
Hazard statements: H351 H302 H373 H411

Precautionary statements: to be assigned by supmielisted in Annex VI

Proposed notes assigned to an entry:

None
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Table 4:

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current

classification?

Reason for no
classification?

Explosiveness

Not classified

Not applicabl

Not classifiec

conclusive but not sufficien
for classification

Oxidising properties

Not classified

Not applicable

Not classifiec

conclusive but not sufficien
for classification

t

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

Sensitisation

for classification

Carcinogenicity

Carc Cat 3: R40

Not applcable

Not classifiec

Not applicabl

t

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

Toxicity to reproductior] Not classified Not applicabl Not classifiec conclusive but not sufficien
— fertility for classification

Toxicity to reproductior] Not classified Not applicabl Not classifiec conclusive but not sufficien
— development for classification

Toxicity to reproductior] Not classified ~[NOt applicabl Not classifiec conclusive but not sufficien
— breastfed babies. for classification

Effects on or via

lactation

Environment R51-53 Not applicabl Not classifiec

DIncluding SCLs

2Data lacking, inconclusive, or conclusive but ndffisient for classification

Labelling:

Indication of dangerXn, N

R-phrasesR22-40-48/22 -R51/53

S-phrases: S36-37-60-61
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2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellirgy

Tralkoxydim is not currently listed in Annex VI d&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 registraifor this substance under REACH.

2.2 Short summary of the scientific justification for the CLH proposal

Tralkoxydim is a cyclohexanedione oxime herbicid@ch was approved for Annex | listing under
Council Directive 91/414/EEC, with the UK as Ragpar Member State. In accordance with
Article 36(2) of the CLP Regulation, tralkoxydimahd now be considered for harmonised
classification and labelling. Therefore, this preploconsiders 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 tralttioxyunder Directive 91/414/EEC. The
assessment made under that Directive is attachtbe t@&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.
2.4 Current self-classification and labelling

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

Classification:

Carc. 2 H351

Acute Tox. 4 H302
Aquatic Chronic 2 H411

Labelling:

Signal word: Warning

Hazard Satements: H351 H302 H411
Picotgrams: GHS08 GHS07 GHS09
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2.4.2 Current self-classification and labelling based o®SD criteria

Classification:
Carc Cat3; R40
Xn; R22 - 48/22
N; R51 -53

Labelling:

Indication of danger: Xn, N
R-phrases: R22-40-R51/53
S-phrases: S36-37-60-61

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

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

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

11

Name and other identifiers of the substance

Table 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:

CaoH27NO3

Molecular weight range:

329.4

Structural formula;
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CHy

CHj

OH /—CH3

N——-2O

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/Znsgrism is possible about the C-N bond. In the
solid state, tralkoxydim exists in a twisted eraf (E-isomer) as indicated by the name and
structure presented. In non-polar solvents ittexs two tautomeric forms in rapid equilibrium: a
planar enol form and an aminoenone form, with #teet predominating. In polar solvents
tralkoxydim equilibrates between the two tautonaerd 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 intmsgiwhich are all individually present in
concentrations < 1%. These impurities have be@ntato account in the proposed classification
and labelling of Tralkoxydim and are not considet@te of additional concern. The impurities are
considered to be confidential so are not listetis 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 tralkdiry is 96%. The toxicological studies detailed
in this report used tralkoxydim with a purity of.82- 99.4%. After careful and detailed review by
the UK CA and those authorities responsible forabgessment under Directive 91/414/EEC, the
technical specification of the current technicatenial and the material used in these studies are
considered to be comparable.

In the solid state it is clear that tralkoxydimrfta the enol structure described above. In salutio
tralkoxydim shows a degree of instability makirgstructural identity in natural systems more
elusive. Whilst there are no individual data omigomeric content of the tested material, the
appropriate form of the substance in natural systeas been taken into account by the
toxicological and environmental studies performéds therefore considered that the tested
material and the information presented in this Bwsover 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/Co
ref Annex, section mment
§
Vil, 7.1 Physical state at T | 4.1 White solid Reference: 1
and 101.3 KPa Method:
Purity: 99%
VII, 7.2 Melting /freezing point | 4.2 166 Reference: 1
The substance slowly OECD 102
decomposes on melting. Purity: 99%
VIl, 7.3 Boiling Point 4.3 Not applicable - the substanceReference: 1
slowly decomposes on OECD 102
melting. Purity: 99%
VII, 7.4 Relative density 4.4 1.16 Reference: 1
density OECD 109
Purity: 99.4%
VII, 7.5 Vapour pressure 4.6 3.7 x" fkPa Reference: 1
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 22 and pH 6.5 | Reference: 1
9820 mg/l at 22C and pH 9.0 OCED 105
(Flask)
Purity: 99%
Vil, 7.8 Partition coefficient n- | 4.7 2.1 at 26C (pH not provided | Reference: 1
octanol/water (log partition | but assumed to be < 7) OCED 107
value) coefficie | Due to the pKa value, log | (Shake flask)
nt K(_)w is antlc_lpated to decreas;epurity: 99%
with increasing pH.
ViIl, 7.9 Flash Point 411 Not applicable the substance
is a solid
Vil, 7.10 Flammability 413 Not highly flammable and Reference: 1
does not liberate gases in EEC A10, 12
hazardous amounts in contaCtgng A13
with water or air. Purity: 99%
Vil, 7.11 Explosive Properties 4.14 | Not classified. The substanceReference: 1
does not contain any groups
indicative of explosive
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properties.

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

Reference: 1
EEC, Al6
Purity: 99%

4.15

Examination of the chemical
structure indicates that it doe
not contain any chemical
groups typical of oxidising
agents. Thus the substance
can be regarded as incapabl
of reacting exothermically
with a combustible material.

Reference: 1
S

1%

4.21

pKa = 4.3 502

Reference: 1
OECD 112

Purity: 99%

VI, 7.12 Self-ignition
temperature
VI, 7.13 Oxidising Properties
VIl, 7.16 Dissociation constant
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 herbicidéhwgarticular activity against pernicious grass
weeds such as wild-oats, blackgrass and ryegras@al crops including wheat and barely.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chengal studies

Method Results Remarks Reference

Not applicable

3.1 Physico Chemical Properties

3.1.1 Summary and discussion of Physico chemical prope&s
3.1.2 Comparison with criteria
3.1.3 Conclusions on classification and labelling

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

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 assessmeatde for the review under Directive
91/414/EEC.

Tralkoxydim was extensively absorbed following aedministration in rats and hamsters (100%).
There are no data following inhalation and dermxplosure. The substance was widely distributed
around the body with the highest levels being foumithe liver, kidneys, blood and fat, although
the residual levels found in these tissues werg loav (<0.001-0.0081g equiv/g at sacrifice on

day 7 after repeat dosing with 1mg tralkoxydimyalkoxydim was extensively metabolised in rats
and hamsters with only trace amounts of the paratérial remaining in excreta. Six metabolites
were identified in rats, the major urinary anddwifaecal metabolite in both sexes was
tralkoxydim acid followed by tralkoxydim alcoholn rats the primary metabolic pathway is
oxidation of one of the methyl groups on the phemg to form tralkoxydim alcohol followed by
further oxidation to form tralkoxydim acid, via artermediary aldehyde metabolite. Tralkoxydim
is rapidly excreted via urine and faeces in botlten@5-100%) and female (84-87%) rats.
However, there were some sex differences as the roate of excretion in males was via the urine
(59-66% of the dose in 48 hours) whereas in femaiiesry and faecal excretion were comparable
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(42-47% versus 37-48% of the dose within 48 hoespectively). A study in bile canulated rats
showed that the majority of the absorbed dose Vimsnated via bile in both sexes (78% in males
and 64% in females within 48 hours of dosing) asibaification proportion of the biliary

excretion was reabsorbed to be subsequently egdretgine. Male rats appear to reabsorb more
than females. In hamsters the profiles and raaftegcretion 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
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4.2 Acute toxicity
Table 11:  Summary table of relevant acute toxicitystudies
Acute Oral
Species/Dose LB Observations and remarks
Rat M: 1258 mg/kg | Deaths occurred 1 to 2 days after dosing. Clirsgghs of
5/sex/dose F: 934 mg/kg toxicity included decreased activity, lachrymation,

Males and Females 500,750,100
and (males only) 1800 mg/kg

Purity 97.8%

0

dehydration, hypothermia, piloerection, pincheasjdipward
curvature of the spine, reduced righting reflexkepressed
respiration, miosis, prostration and urinary inéoehice. Two
females at 1000 mg/kg showed severely represspiaten.
(Southwood J (1994) - Reference 2)

OECD 401
Mouse M: 1231 mg/kg | Deaths occurred 1 to 3 days after dosing. Clirsggs of
5/sex/dose F: 1100 mg/kg toxicity included decreased activity, dehydraticeguced

Males and Females 500, 1000 a
2000 mg/kg

Purity 97.8%
OECD 401

nd

righting reflex, tremors, hypothermia, reduced biay rate
and urinary incontinence

(Southwood J (1994) - Reference 2)

Rabbit
3 males/dose

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

Purity 97.8%
OECD 401

> 519 mg/kg

There were no deaths and no signsxafity during the
study.

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

(Barber JE (1986) - Reference 2)

Acute Inhalation

Species/Dose LC50 Observations and remarks
Rat > 3.5 mg/l There were no deaths during the study. Clinicgsi
5/sex/group (3467 mg/m3) included wet fur, piloerection, hunched postureins around

0, 443and 3467 mg/ma3 for 4
hours (nose only)

(Note 3467 mg/m3 was the
maximum achievable
concentration)

Purity 97.3%
OECD 403

the snout and chromodacrorrhea. Abnormal respiratoises
were noted in males from 443 mg/m3 and in femal&1&7
mg/m3.

(Mclean Head LK & Bennett IP (1994) — Reference 2)

Acute Dermal

Species/Dose

LD50

Observations and remarks

Rat

> 2000 mg/kg

There were no deaths. Clinigaisof toxicity included
urinary incontinence, upward curvature of the spéigns of
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5/sex/dose diarrhoea and chromodacryorrhea.
2000 mg/kg (Pritchard VK (1994) - Reference 2)
Purity 96.4%
OECD 402

4.2.1 Non-human information

4.2.1.1Acute toxicity: oral

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

4.2.1.2Acute toxicity: inhalation

In an acute inhalation study the 4g@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

422 Human information

No data available

4.2.3 Summary and discussion of acute toxicity

See section 4.2.4.
4.2.4 Comparison with criteria

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

In an acute inhalation study the 4@vas found to be > 3.5 mg/l. The target partiwula
concentration in the study was 5 mg/l (the cutfoffclassification under both Directive
67/548/EEC and CLP) but the actual concentratistete(which was the maximum achievable
concentration) was 3.5 mg/l. Given the resultth study no classification is proposed.

The LDspfrom the acute dermal toxicity study was > 2000kggthich is above the classification
cut-off (2000 mg/kg) under both Directive 67/548(EBnd CLP therefore no classification is
proposed.
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4.2.5 Conclusions on classification and labelling

Directive 67/548/EEC: Xn: R22
CLP: Acute Tox. 4 H302

4.3 Specific target organ toxicity — single exposure 80T SE)

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

The clinical signs that were apparent after siiogéd, dermal and inhalation exposure included

decreased activity, lachrymation, dehydration, hlgpomia, piloerection, pinched sides, upward
curvature of the spine, reduced righting reflexiepressed respiration, miosis, prostration and

urinary incontinence

4.3.2 Comparison with criteria

Substances that have produced significant toxioityumans or that, on the basis of evidence from
studies in experimental animals, can be presumédue 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 exposuteetsubstance with a consistent and
identifiable toxic effect.

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

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

4.3.3 Conclusions on classification and labelling

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

CLP: Not classified based on available data

4.4 [rritation

441 Skin irritation
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Table 12: Summary table of relevant skin irritation studies

Method

Results

Remarks

Reference

Rabbits (New Zealand White)
6 females

(500mg tralkoxydim moistened to
paste with olive oil)

Purity 97.8%

OECD 404

Very slight or well-defined
erythema (average scores fronf
24-72 hours< 1 in all animals)

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

The skin reactions
had resolved within
7 days of
application, apart
from in 1 animal
with slight
desquamation

Barber JE 1(994)
Reference 2

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

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

4.4.1.4Comparison with criteria

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

4.4.1.5Conclusions on classification and labelling

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

CLP: Not classified based on available data

4.4.2 Eye irritation
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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 () 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

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

There were no effects on the cornea or iris (afes were 0). Slight to moderate conjunctival
redness and chemosis were observed (average $wore24-72 hours 1 in all animals). All
effects had resolved by day 4.

4.4.2.4Comparison with criteria

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

4.4.2.5Conclusions on classification and labelling

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

CLP: Not classified based on available data

4.4.3 Respiratory tract irritation
4.4.3.1Non-human information

The potential for tralkoxydim to cause respirattact irritation has not been directly investigated
However, results from the acute inhalation studysho signs of irritation to the respiratory tract.
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4 .4.3.2Human information

No data are available.

4.4.3.3Summary and discussion of respiratory tract irritation

No effects on the respiratory tract have been ekser

4.4.3.4Comparison with criteria

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

4.4.3.5Conclusions on classification and labelling

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

CLP: Not classified based on available data

4.5 Corrosivity

Table 14: Summary table of relevant corrosivity aidies

Method Results Remarks Reference

Refer to table 12

45.1 Non-human information

Refer to section 4.4.1

452 Human information

No data available.

45.3 Summary and discussion of Corrosivity

Refer to section 4.4.1

454 Comparison with criteria

Refer to section 4.4.1.
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455 Conclusions on classification and labelling

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

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

CLP: Not classified based on available data

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 C
igr:teritl and 10 Test ;:Q(;lc)llenge Application: No skin reactions in
Southwood J the negative control

Purity 97.8% (all doses were formulated group.

(1985) - in corn oil)

Reference 2

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

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

4.6.1.4Comparison with criteria

A substance is classified as a skin sensitisam &, guinea pig maximization study, a positive
response is observed in 30% of treated animals)/2@ animals gave a response following
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treatment with tralkoxydim it can be concluded tihatoes not meet the criteria for classificatian i
accordance with Directive 67/54/EEC or CLP.

4.6.1.5Conclusions on classification and labelling Directie 67/548/EEC: Not classified
based on available data.

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

CLP: Not classified based on available data.

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

No data available.

4.6.2.4Comparison with criteria

No data available.

4.6.2.5Conclusions on classification and labelling

Directive 67/548/EEC: Not classified —no data aviaible.

CLP: Not classified — no data available.
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4.7
Table 17:

Oral Studies

Repeated dose toxicity

Summary table of relevant repeated dodexicity 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#tefes) and food
consumption (8% males and 11% females) at 2500 ppm.

Reduced red blood cell parameters at 2500 ppm (bgleinin (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 &247//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 90 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 &é8%lés) 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 andsies 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 maleg
and females.

No mortalities or clinical signs of toxicity.

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

Increased absolute liver weight (39, 66, 67 and @1%#6ales and 9, 57, 27
and 2% in females) and increased relative liveigivsi (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 accumulatio
(possibly protoporphyrin) in the bile ducts and iepcells ranging from
minimal to marked was observed in all animals fis®rppm. Areas of focal
or multifocal necrosis (in 0, 1, 4, 0 and 1 maled m 0, 4, 1, 2 and 2 female
at 0, 50, 250, 1250 and 5000 ppm). Small crysialiggregates were found
in the lumen of the bile ducts, macrophages andtoegtes at 1250 ppm ang
above. This varied from aggregates of very finsils (seen in the bile
ducts) to larger crystalline bodies (more freques#en in the macrophages
and hepatocytes).

|2

NOAEL not determined due to the effects seen alawest dose of 10
mg/kg/day.
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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 0
0.4,2,and 5
mg/kg/day in maleg
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 feesdlat 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 pignaectimulation (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 &% 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 0
5 or 25 mg/kg/day

in males and
females

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

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

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

Increased relative liver weight in all straingygang from 5-9% in males and
1-8% in females at 25 ppm and from 16-40% in mates 23-45% in female
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 sexemf25 ppm. This effect
was more severe in the C57BL/10 strain of mice (8&es and 10/10 femalg
at 25 ppm compared to 1/10 males and 0/10 femalad®iand 1/10 males
and 0/10 females in Balb/c) and (0/10 males antidlf¥males at 125 ppm
compared to 6/10 males and 8/10 females in AP #tiriales and 10/10
females in Balb/c). Biliary fibrosis and portaflammations were also noteq
from 25 ppm at a comparable level. Necrosis wascim C57BL/10 mice
(2/10 males and 6/10 females at 25 ppm and 9/183vaaid 7/10 females at
125 ppm) and in AP (4/10 males and 5/10 femaleg)Baib/c (5/10 males
and 10/10 females) at 125 ppm only. Pigment actation in the
hepatocytes and Kupffer cells was noted in mickath sexes in each strain
and at both doses.

NOAEL not determined due to the effects seen atdwest 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 fte(iy1%) and in food
consumption (33%).

Liver weight was increased in males and femalesqlalbe 29% and 33%,
relative 46% and 37%).

Significant increases cytochrome P450 and EROD wbserved 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 anq
720 mg/kg/day
(males and
females)

Liver weight was increased in males and females 8600 ppm. At 12000
ppm absolute increase 34% males and 16% in fenralesive 44% in males
and 16% in females. Absolute and relative ovarightewas decreased in

i females from 8000 ppm by between 20 - 25%.

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

Testosterone 16 hydroxylation; 0.023, 0.034, 0.058, 0.120 and 9.20
(nmol/min/mg protein) at 0, 500, 4000, 8000 andQ®pPpm respectively.

Testosterone 1B hydroxylation; 0.068, 0.108, 0.214, 0.308, and0.5
(nmol/min/mg protein) at 0, 500, 4000, 8000 andQ®pPpm 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 maleg
and females.

A satellite study
was initiated with
diets containing O,

10000 or 20000
ppm equivalent to

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

There were no treatment related deaths or clisiggis 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&8smoglobin, haematocr
ca. 4%) from 250 ppm in males and 2000 ppm in femaln the satellite
group a reduction is these parameters was agaéu 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 fﬂ) 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 raduastin white blood cell
count (37% and 31%) and lymphocyte count (40% &% )2n males only
from 10000 ppm.

Increased absolute (15% males and 19% femalesketatie (20% males
and females) liver weight at 5000 ppm in the mainlg. Relative liver
weights were also increased in the satellite s{88yand 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 10000gEh20000 ppm
respectively.

Microscopic findings in the liver included increddeepatocytes eosinophillg
in 1/11 males at 5000 ppm and all males and fenfisdes 10000 ppm in the

satellite study. Loss of hepatocytes vacuolatias awbserved in 7/11 males
5000 ppm in the main study and in all animals frdd®00 ppm in the satellit
study.

A NOAEL was not determined.

—

A%
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Dog 0, 0.5, 5and 50 | No treatment related deaths or clinical signs ricity 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, haemataearit 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 liver weights in males compared to césab0.5 mg/kg/d (8%), 5
CLamtTSerD' mg/kg/day (25%) and 50 mg/kg/day (64%) and in fesat 5 mg/kg/d (6%)
JEaé ’ C\cﬁ and 50 mg/kg/day (51%). At 50 mg/kg/day macroscepaluation revealed
P t Iore ' enlarged pale livers with a marked reticular patiarall dogs. Microscopic
Ra el ' ds MA findings in the liver included vacuolation of hepagtes and fatty changes
Sggvrr?:s ;R a,nd with a periportal distribution ranging from sligl#/4 males and 3/4 females
Stonnard MD to marked (1/4 females only) in all animals at 5@'kg/day.
(1994) in Increased adrenal weights in both sexes at 50gtugly (39% males and
Reference 2 24% females). Microscopic findings in all animats50 mg/kg/day included
vacuolation of cells in the zona fasciculate witmaltifocal distribution.
Decreased epididymides weight in males (21%) ah§kg/day. In addition,
slight unilateral atrophy of the seminiferous egiihm was noted in 1 male ¢
this group.
Dog 0, 0.5, 5and 50 | No treatment related mortalities or clinical sigrfigoxicity.
mg/kg/day _ _
1 year (capsules) No treatment related effects on bodyweight or foodsumption.
4/sex/dose Red blood cell parameters (haemoglobin, haematearit 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 (249% m and 313% f) and ALT (78% m23@o f) and
decreased albumin (20% m and 20% f), total prq@@¥ m and 13% f),
cholesterol (29% m and 48% f) and triglycerides44® and 64% f) at 50
mg/kg/day.

Increased relative liver weights in males at 5 rg@iy (8%) and at 50
mg/kg/day (54%) and in females at 50 mg/kg/day (b5%creased absolute
liver weights in males (51%) and in females (65%§@mg/kg/day.
Macroscopic findings at 50 mg/kg/day included egal, mottled livers with
accentuated lobular patterns and swollen lobesrddcopic findings
included moderate fatty changes in hepatocyte#dimhbles at 5 mg/kg/day
and in 4/4 males (moderate in 2/4 males and mark&#t males.) and 2/4
females (moderate in 1/4 and marked in 1/4) at §(kgiday.

Increased relative adrenal weights in males at kgiday (18%) and at 50
mg/kg/day (70%) and in females at 50 mg/kg/day (V. 58bsolute adrenal
weights were increased at comparable levels. ddawpic findings in all
animals at 50 mg/kg/day included vacuolation ofsciel the zona fasciculate
this was also observed in 3/4 females at 5 mg/kg/da

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

In the testis, unilateral tubular degeneration olesgin 1/4 males at 0.5
mg/kg/day and 1/4 males at 50 mg/kg/day. Bilaterallar degeneration w3
noted in 1/4 males at 0.5 mg/kg/day and 1/4 mdl&snag/kg/day.
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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 sigrfigoxicity.

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

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

94.99 No other significant treatment related effects wejgorted.
Purity 94.9%

NOAEL > 1000 mg/kg/da
Leah AM grgieay

(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 effectsensdyserved at 2500 ppm (204.8 and 219.3
mg/kg/day in males and females respectively) anllided effects on bodyweight gain (c/40%),
minor haematological changes<(5%) and increased liver and kidney weights (d086)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@obes including necrosis and hyperplasia and
fibrosis of the bile ducts. Increased pigmentattbhought to be due to porphyrin, was also
observed. Such effects were observed in the Bisted mice tested (C57B1/10, AP and Balb/c) so
this is not unique to one strain of mouse.

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

Hamster

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

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

Dog

In the dog studies, significant effects were obsdrivom 50 mg/kg/day in the 90 day study. The
main effects were haematological changes1(0%), increased liver weight (64% males and 51%
females) with associated histopathology includeatyfchanges and vacuolation in all animals.

In a 1 year study effects were observed from 5 gigéy with increased liver weights in males
(8%) and 1/4 males with fatty changes in hepatacyfihe effects were more marked at 50
mg/kg/day with increased liver weights (54% and 65%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 talgdim were found to cause severe effects in
the livers of mice These effects were attributed to the accumulatfqroghyrin but were not
observed in the repeat dose studies conductedsind@gs or hamsters. To investigate this, further
studies were conducted. These included a numtsudies to determine the mode of action in
mice, investigations into the species differencesalkoxydim induced hepatic porphyria and
investigations into the relevance to humans usuityieed human hepatocytes.
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These studies have shown that the hepatic porphyndce 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 livelis firoposed that tralkoxydim is metabolised in
the mouse liver by a specific pathway which resulthie N-alkylation of haem, following the
transfer of a methyl group form the C-ethyl moietytralkoxydim. The increase in N-methyl
protoporphyrin IX leads to inhibition of the ferfuelatase enzyme which disturbs the normal
control of the haem biosynthetic pathway. Thituim leads to stimulation of haem biosynthesis
through enhanced ALAS activity which leads to aréase 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 $igaunt levels or at low doses. It is proposed that
inability of tralkoxydim to induce hepatic porphgrin rats or hamsters and guinea pigs at
significant levels, is likely due to its inabilitp inhibit ferrochelatase activity in these specittss
therefore inferred that this difference is dueittecences in the metabolic pathway in mice which
results in the formation of N-methyl protoporphyt¥

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

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

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

4.7.1.7Summary and discussion of repeated dose toxicity

The main target organ of toxicity following oralrathistration 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 eosinophilliaoimle male and loss of hepatocyte vacuolation)
were observed at high doses205 mg/kg/day in rats arel600 mg/kg/day in hamsters).

In dogs, significant effects were noted from 50 kggday 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 withyfatianges 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).

In the mouse, significant liver effects were obsdnfrom 5 mg/kg/day in a number of 28 day
studies. These effects included an increase iphgwin, necrosis and hyperplasia and fibrosis of
the bile ducts. Additional mechanistic studies éhdeen conducted and it is proposed that the
porphyrinogenic activity in mice following treatmewnith tralkoxydim is due to a species specific
metabolic pathway which results in the formatiomNeimethyl protoporphyrin 1X.



CLH REPORT FOR [TRALKOXYDIM]

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

4.7.1.8Summary and discussion of repeated dose toxicityniilings relevant for classification
according to DSD

Refer to section 4.7.1.7.

4.7.1.9Comparison with criteria of repeated dose toxicityfindings relevant for classification
according to DSD

A substance is classified with R48 under DirectVé548/EEC when it has produced or has been
shown to have the potential to produce serious danf@ear functional disturbance or
morphological change which has toxicological sigince) following repeated exposure by the
oral, dermal or inhalation routes. This can béhenbasis of human data or evidence from studies
in animals that cause such adverse effects atlowlgven guidance values 6 mg/kg/day ox50
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 tralkoxydimilbwing oral administration to animals is the
liver.

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

In dogs, toxicologically significant effects (sligio marked fatty changes in the liver) were naied
50 mg/kg/day in a 90 day study and from 5 mg/kg/day 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 obserfrom 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 studiesenbeen conducted and it is proposed that the
porphyrinogenic activity in mice following treatntenith tralkoxydim is due to a species specific
metabolic pathway which results in the formatiorNefmethyl protoporphyrin IX. This has not
been seen to occur in rats, or in hamsters anckgypigs at significant levels or at low doses. In
addition,in vitro investigations show that such activity is not otsed in isolated human
hepatocytes. There is also evidence to proposdtiman hepatocytes have a low haem demand
compared to the mouse. Therefore, these effectsde, do not support classification with R48 in
accordance with Directive 67/548/EEC.

4.7.1.10 Conclusions on classification and labelling of rem#ed dose toxicity findings
relevant for classification according to DSD

Directive 67/548/EEC — Xn; R48/22
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4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

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

Refer to section 4.7.1.7.

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

A substance is classified with STOT-RE under CLRwh has produced or has been shown to
have the potential to produce significant toxiéitynumans or be harmful to human health
following repeated exposure by the oral, dermahbalation routes. This can be on the basis of
human data or evidence from studies in animalsdiase such adverse effects at or below given
guidance values<(10 mg/kg/day o£100 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 tralkoxydimllbwing oral administration to animals is the
liver.

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

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

In the mouse, significant liver effects were obserfrom 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 studiesenbeen conducted and it is proposed that the
porphyrinogenic activity in mice following treatmemith tralkoxydim is due to a species specific
metabolic pathway which results in the formatiorNefethyl protoporphyrin IX. This has not
been seen to occur in rats or in hamsters and gyilys at significant levels or at low doses. In
addition,in vitro investigations show that such activity is not otsed in isolated human
hepatocytes. There is also evidence to proposditiman hepatocytes have a low haem demand.
Therefore, these effects in mice, do not suppadsification with STOT-RE.

4.8.3 Conclusions on classification and labelling of re#ed dose toxicity findings
relevant for classification as STOT RE

CLP — STOT RE 2 H373 May cause damage to organs throrgdbnged exposure. |

4.9 Germ cell mutagenicity (Mutagenicity)
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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+ 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
10mM)

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
750ug/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

NI
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2000 3.47 1

3000 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:
I 0,
Purity 97.8% Single dose animalg 2/5 males receiving 480 mg/kg were killed in
OECD 474 terminated at 24, 48 extremis at the 72 hour sampling point. There
and 72 hours were no deaths at 24 and 48 hours.
Sheldon et al
(1994) - A small increase in polychromatic erythrocyteg

Reference 3

=

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 oil

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 standarih vitro studies have been performed on tralkoxydim. Thegie no evidence of
genotoxicity in the Ames test or in the mammaliali gene mutation test. A small concentration
related increase in cells with chromosome abematiwgas noted, in the absence of S9, imaritro
cytogenetics test in human lymphocytes. Howetrmre was inconsistency between the duplicate
cultures used in the first test and the increasevaed reproduced in an additional experiment under
the same conditions

4.9.1.2In vivo data

Two in vivo mutagenicity studies are available. Tralkoxydimaduced negative results in a rat liver
UDS assay. In an initial mouse micronucleus studynall increase in the frequency of
polychromatic erythrocytes containing micronucleisnseen in male mice receiving 480 mg/kg (a
dose that caused mortality), at the 24 hour sampiine. However, the mean incidence of
micronuclei in the concurrent controls was alsd{g4 compared to 3.4 and 2.2 at 48 and 72
hours respectively). In a repeat study, usingstitae 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 killeéxtremis at the 24 hour sampling time).

49.2 Human information

No data available.

49.3 Other relevant information

No data available.
4.9.4 Summary and discussion of mutagenicity

Negative results were obtained in the availabbigtro andin vivostudies. The increase in
chromosome aberrations in the in vitro cytogenasgay and the increase in PCE containing
micronuclei in then vivo bone marrow micronucleus study were small, cooldr@produced in
repeat studies and were only seen at a dose lausing mortality.

4.9.5 Comparison with criteria

Substances known to induce heritable mutationshiactware regarded as if they induce heritable
mutations in the germ cells of humans are claskifiecCategory 1A or 1B accordingly. This is
based on human data or positive result fromivo studies. As there are no human data
classification in Cat 1A is not appropriate. Aeithvivo studies produced negative results
classification in Cat 1B is not appropriate.

Substances which cause concern for humans owitige tpossibility that they may induce heritable
mutations in the germ cells of humans are claskifiegCategory 2. This is based on positive
evidence obtained from experiments in mammals ama/gome 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.

4.9.6 Conclusions on classification and labelling

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

CLP: No classification based on available data.
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4.10 Carcinogenicity

Table 19:

Summary table of relevant carcinogenicit studies

Dose schedule

Dose levels

Observations and remarks

(effects of major toxicological significance)

Rat (Alpk)

2 years
64/sex/dose
OECD 453
Purity 92.4%

Stonard MD
(1994c) -
Reference 3

0, 50, 500 or 2500
ppm corresponding
to 0, 2.3, 23.1 or
117.9 mg/kg/day in
males and 0, 3.0,
30.1 or 162.8
mg/kg/day in
females

There were no adverse treatment related effectsionval rates.
Non-tumour findings

General decrease in body weight gain was notechiesrand females at 250
ppm. At the end of the study the decrease wasignificant in males (0.3%
but was in females (16%). Food consumption was rduced at this level,
particularly during the slyear.

Throughout the study general reductions in red dloell parameters (c.a. 4-
7% reduction in haemoglobin, haematocrit, and teddcell count) were
noted in both sexes at 2500 ppm. However, atndeoéthe study there was
a slight increase in these parameters in male&qpafid a further decrease
females (ca. 10-13%). Increases in white blootlameints were noted
throughout the study (ranging from 11-19% in maled 1-57% in females)
due to increased lymphocytes (15-31% in males &892 in females) at
2500 ppm.

Increases in relative liver weight at 2500 ppm (8%les and 3% females).
At this level there was an increased incidencdeadrccells 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 respectivelyjaaridcrease in the
amount of haemosiderin in the kupffer cells of ttimales.

Increase in the number of males with enlargeds€8ti0, 3 and 4 males at 0
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
in unilateral and bilateral Leydig cell hyperplagias noted in males at 250(
ppm (combined incidence 4/52, 5/53, 4/52 and 14(32, 50, 500 and 2500
ppm respectively. There was also an increasedenci of tubular atrophy
of the testes and reduced numbers of spermatozba epididymides
accompanied by the presence of an increased nuwhbarly nucleated
sperm precursor cells at 2500 ppm.

Unilateral and bilateral retinal atrophy was ina@a@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 weresolzsd in males at 2500
ppm (combined incidence of unilateral and bilaténatours 3/52(5.8%),
5/53(9.4%), 6/52(11.5%) and 15/52 (28.8%) at 0,3@ and 2500 ppm
respectively). Contemporary historical controladatanged from 3.8% to
19.2%.

Increased incidence of brain astrocytoma (2/523,1282 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 habeasn astrocytoma.
Contemporary historical control data* range froito ®.8% for brain
astrocytoma and 0 to 1.9% for spinal cord astraogto

Increased incidence of uterine adenocarcinomasnrales at 2500 ppm
(1/52, 1/52, 0/53 and 3/52 (5.8%) at 0, 50, 500 2B@0 ppm respectively).
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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 stuti9§5-1987). See table
5.8.1.1.1 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 particularlytig females with survival
rates of 6%, 10%, 3%, 0%, 10%, 14% compared to 3%, 39%, 42%,
44% and 39% in males at 0, 0, 0, 250, 2500 af® ppm respectively

D

Non neoplastic findings

Gross necropsy revealed a number of findings ih bottrol and treated

animals which were thought to have contributecheoggremature deaths of
many animals in the study. These findings arecoosidered to be treatment
related.

Neoplastic findings

Increase in benign adrenal cortical adenomas imlesD, 1.4%, 1.4%, 2.8%j,
5.6% and 5.6% at 0, 0, 0, 250, 2500 and 7500 ppperively).

Hamster

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

Milburn GM
(2002) -
Reference 3

0, 500, 2500 or
12000 ppm
corresponding to O
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 reduceke first week
(11% males and 5% females) and in the latter steigesiles (8%).

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

Kidney weight increased in males (absolute 8%tiredd 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 slighease in testicular tubular
degeneration ranging from minimal to marked at tluse level (unilateral
9/51, 12/51, 15/51 and 17/51 and bilateral 7/58164/51 and 4/51 at 0, 50Q,
2500 and 12000 ppm respectively).

Neoplastic findings

Dose related increase in the combined incidendeoign 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 ppnectisely. Benign
tumours 1/49, 2/50, 4/48, 5/51 and malignant turedu49, 2/50, 2/48 and
2/51 at 0, 500, 2500 and 12000 ppm respectivehes& comprised of benign
and malignant thecal cell, granulosa cell and, lesaer extent, interstitial ce
tumours (Table 5.8.1.2.1)

Table 5.8.1.2.1 Summary of ovarian neoplastic figdi

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) (a)
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cell

Solid 1 (M)
granulosa/tubular

Granulosa/interstitia 1 (M)

(a) — bilateral M = malignant B = benign
* See below for information on historical contr@iable 5.8.1.2.2).

Benign adrenal cortical adenomas were noted ingr@fe, 7, 11 and 7) and |n
females (7, 7, 4 and 8) at 0, 500, 2500 and 12dd ne@spectively.

4.10.1 Non-human information

4.10.1.1 Carcinogenicity: oral
Rat
In the 2 year chronic toxicity/carcinogenicity syud the rat the main non-neoplastic findings at
2500 ppm included reductions in red blood cell peeters (4-7%) increased lymphocyte counts,
mild liver toxicity (increased ALT, increased cldspatocytes, increased liver weights), testicular

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

Neoplastic findings

Levydig Cell Tumours

There was a significant increase in the inciderideegdig cell tumours in male rats of the
2500ppm group (3/52 (5.8%), 5/53(9.4%), 6/52(11.8%) 15/52 (28.8%) at 0, 50, 500 and 2500
ppm respectively). It is recognised that differatin between Leydig cell tumours and focal
Leydig cell hyperplasia may be difficult as theides appear to represent a continuous spectrum
from small collections of hyperplastic cells togartumours replacing almost the entire testis. In
addition, Leydig cell tumours are known to be sposbus age-related tumours that occur more
frequently with advancing age and the tumours i $tudy were found to be of late onset
(identified in animals killed at week 82 and théte. However, the incidence of Leydig cell
tumours (28.8%) at 2500 ppm in this study was altbgeontemporary historical control range for
this strain of rat (range 3.8 — 19.2%) and thedence in the concurrent control group was low
(5.8% (3/52). In addition, there are no supportmgchanistic data to demonstrate that these
tumours are of no relevance to humans.

Uterine Adenocarcinoma

There was a slight increase in the incidence afngeadenocarcinoma in females at 2500 ppm
(1/52, 1/52, 0/53 and 3/52 (5.8%) at 0, 50, 50026@D ppm respectively). However, there is no
dose response relationship and the incidencetlieeatpper level of the contemporary historical
control range (0 — 5.8%). These findings there&ppear to be incidental to treatment.
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Brain/spinal cord astrocytoma

There was an increased incidence of brain (2/%83,1/52 and 3/52 (5.8%and spinal cord (0/52,
0/53, 0/52 and 1/52 (1.9%) astrocytoma. The inwés were at the upper level of the
contemporary historical control ranges (5.8% a®d4dlrespectively) as shown in table 19.1.

Table 19.1. Contemporary historical control damaAlpk:ApfSD rats

Start date of Males Female
study Leydig Cell Brain Spinal cord BA + SCA Uterine adenocarcinoma
astrocytoma | astrocytoma
(BA) (SCA)
Group 1: 2/52| Group 1:
0, 0,
1984 5/104 (4.8%) (3.8%) 0152 (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%) dm 0/52 (0.0%) 0/52 (0.0%)
198¢ 2/52 (3.8% 1/52 (1.9% 0/0®@ 1/52 (1.9% 2/52 (3.8%
1985 (b) 3/52 (5.8%) 2/52 (3.8%) 0/52 (0.0%) 2/338%) 1/52 (1.9%)
198¢ 4/52 (7.7% 1/52 (1.9% 0/52 (0.0% 1/52 (1.9% 1/52 (1.%)
1987 4./52 (7.7%)|  1/52 (1.9%)| 0/52 (0.0%)  1/52%4)9 3/52 (5.8%)

10/52 o 2) 0 o
1987 (19.29%) 0/52 (0.0%) 0/6 0/52 (0.0%) 2/51 (3.9%)
198¢ 4/52 (7.7% 0/52 (0.0% 0/0® 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%)
199C 6/52 (1.5% 3./52 (5.8% | 0/52 (0.0% 3/52 (5.8% 2/52 (3.8%
1990 3/52 (5.8%) 3/52 (5.8%) 1/52 (1.9%) 4/52 (N.7% 0/52 (0.0%)

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

Hamster

High mortality was observed in the first chroniadst in hamsters at all doses and in controls, with

<50% survival rates in both sexes at terminatiblartality in females was particularly high

(survival rates at termination of study wer&4%). A slight increase in benign adrenal catitic
adenomas was noted in females, but given the hiteafity and the fact that an increase in these
tumours was not observed in the second hamstey, st are not considered to be treatment

related.

In the second hamster study survival rates weileehig 88% in males and 67% in females at
termination of the study). Non-neoplastic findiragsL2000 ppm (700.3 mg/kg/day males and

672.2 mg/kg/day in females) included minor effemshodyweight gain, increased liver weights in

both sexes and increased kidney and testes weigitales only. An apparent increase in the

incidence of unilateral tubular degeneration inttstis was also noted.

Neoplastic findings
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Ovarian Tumours

An increase in the combined incidence of benignraatignant sex cord stromal tumours in the
ovaries was noted in the second study (2/49 (4.2%Y) (8.0%), 6/48 (12.5%) and 7/51 (13.7%) at
0, 500, 2500 and 12000 ppm respectively). Thwiddal incidence of benign tumours was 1/49,
2/50, 4/48, 5/51 and the incidence of malignantaura 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 sourcegehldeen provided. These include data from the
company’s own laboratory, data form another UK falbary and data from literature sources.
These are explained below.

The historical control data from the Company’s laory is taken from 2, 80 week studies
conducted in the year preceding the in life phdghecurrent study (1999-2002). These show a
combined incidence of malignant and benign tumo@&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 weoenf studies of greater duration (10 weeks more).
There is also insufficient data on the strain, sieppdiet and survival rates. It is also unclaaw

many animals were examined. These data are theref@quivocal relevance to the current study.

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

Date 1988 1989 1990 1993 1993 1996 1996
Duration 80 78 77 90 90 o1 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 0 0 0 5 1 0 0
cell
Granulosa- 2 1 0 0 0 0 0
stromal cell

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

Published historical control data are also ava@ldhlt the same discrepancies apply making it of
limited value in the interpretation of the curretudy. 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 individuatological tumour type in the current study and
the individual incidences are within those seehistorical controls. However, none of the studies
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show a combined incidence equal to 6/48 (12.5%)%st (13.7%) as seen from 2500ppm in the
current study.

Given the nature of these tumours and the incidéoce 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
The carcinogenic potential of tralkoxydim has baemstigated in rats and hamsters.

In the rat a dose related increased incidence ydigecell 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 ardaa to dismiss the relevance to humans. In
addition, the strain of rat used (Alpk) is not knmote have a high background incidence of Leydig
cell tumours. These tumours are therefore consitieeatment related.

An increased incidence of brain and spinal cortbagtoma was noted in males at 2500 ppm.
These tumours are rare and, as the incidence vihs apper level observed in contemporary
historical control data, it is prudent to consitiet they are treatment related. However, the

increase in such tumours was observed at the tep @od in male rats only.

In hamsters, a dose related increased incidencenolbined benign and malignant sex cord stromal
tumours in the ovaries was observed. High doseldenvere used in the hamster study and there
was no increase in any individual histological tumtype. However, the combined incidence is
above the level seen in historical controls atsdime and another UK laboratory and in published
data. These tumours are therefore considereahtesatrelated.

In short term hamster studies (table 17) tralkoxydias shown to induce liver enzymes at high
doses (17000 ppm in a 28 day study and 4000 ppn®ihday study). At such high doses, and in
the presence of liver enzyme induction, testostetgmroxylase was also induced. Such increases
are indicative of a hormonal disturbance (inductbspecific enzymes responsible for the
metabolism of steroid hormones).
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4.10.5

Comparison with criteria

In accordance with the criteria in CLP, classifioatin category 1A for carcinogenicity is not
justified given that there is no evidence of tralk@dim having caused cancer in humans.

On consideration of all available data, there amaeraber of factors which indicate that
classification in Category 2 would be approprisasdal on the overall level of concern.
Considering the results of vitro andin 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 dewariety of histological subtypes. The increase
in brain and spinal cord astrocytomas was only feskat the top dose and in male rats only. In
addition, the incidence was at the upper level nteskin 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, clidisation as a Category 3 carcinogen is judged to

be appropriate following the same reasoning.

4.10.6

Conclusions on classification and labelling

Directive 67/548/EEC: Carc Cat 3; R40
CLP: Carc. 2 H351: Suspected of causing cancer

4.11

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

15 males and 3(
females/dose

3-generation
study

OECD 416
Purity 94.9%

Wickramaratne
GA (1994a & b)
in Reference 3

0, 50, 200 and
1000 ppm
corresponding to 0
4.5, 18.2 and 91
mg/kg/day in maleg
and females

Parental toxicity No evidence of treatment related deaths oradirsigns of
toxicity.

Bodyweight gain during the pre-mating period watueed in females
receiving 1000 ppm compared to controls (final baayghts reduced by
(1.8%) FO, (4.9%) F1 and (5.6%) F2). Food consionptas also reduced if
the F1 (4.9%) and F2 (4.2%) females at this dogal.leA slight reduction in
male bodyweight gain and food consumption was natddd0Oppm during
the premating period.

Overall there was no significant effect on bodyvirtigain during pregnancy
but, at 1000 ppm, the initial body weight at therisof gestation was reduced
in the F1 (7.5%) and F2 (4.1%) females comparembidrols.

Fertility effects: There was no evidence of an effect on mating,litgror
implantation.

1 control pup in the F1A generation and 1 contral 2 pups receiving 200
ppm in the F3A offspring were found dead or killacextremis. There was
no evidence of a treatment related effect. Theseewo clinical signs of
toxicity in the pups but at 1000 ppm there werauptidns in the mean body
weight gain (final body weight reduced by betwee8P8) in all 3
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generations and the mean total litter weight wasigintly lower than
control values (17% in F1A, 14% in F2A and 10% BAF.

Rat

24 females/dose
OECD 414
Purity 96.4%

Moxon ME,
Pigott GH,
Banham PB and
Pate 1 (1989) in
reference 3

0, 3, 30 or 300
mg/kg/day
(gavage)

Dosed on days 7-

16 of gestation

Effects in dams

Four dams in the 300mg/kg/day were killed betwesysdL4-18 of gestation.
These animals showed marked weight loss and wegrednclinical condition
(coat staining, sings of urinary incontinence, @ikciton, hunched posture
and subdued behaviour). Two of these dams had letehpresorbed their
litters in uetero, all implantations in the othents appeared live.

Of the surviving dams there was a reduction in aidodyweight gain (46%
and in food consumption (40%) compared to controisaddition, 3 had
totally resorbed their litters. Post implantatloases 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 &t control) intra-uterine
deaths. Reductions in the number of live foet$8%6), gravid uterus weigh
(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 nurobietuses with
external and visceral defects including subcutas@adema of torso (4
foetuses) and neck (3 foetuses), anasarca (6 &tand cleft palate (1
foetus). No such effects were observed in anh@fother groups.

—

A number of major skeletal defects were observeDa@tmg/kg/day including
misshapen and/or fused centra in the lumbar, saohlcaudal vertebrae.
These effects were observed in a number of foefusesdifferent litters A
number of minor skeletal defects were noted inclgdieduced ossification ir
the skull, hyoid, arches of the cervical vertekaad pubes.

At 30 mg/kg/day the only major skeletal defect alesd 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 numbeetfses with 2nd cervica
centra and odontoid not ossified from 30 mg/kg/daw. increased incidence
of extra ribs and reduced ossification of the aadesn was also observed but
this was not dose related.

Rats
24 females/dose

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 wagii dead between days
14 and 17 of gestation. These animals showed mavkéght loss and were
in poor clinical condition (signs of urinary incaménce, piloerection,
hunched posture and vaginal bleeding).

Of the surviving dams there was a reduction in aldodyweight gain
weight gain (16%) and in food consumption. Redutiin 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 ovpoalt-implantation loss
value is comparable to that seen in the contraligi®.2% in controls and 7%
at 200 mg/kg/day).

Effects in foetuses

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

At 200 mg/kg/day various major skeletal defectsenmuted including
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misshapen centra in the lumbar vertebrae and npsshand fused centra in
the sacral vertebrae. These effects were obsanvbtifoetuses from 8 litters.
Reduced ossification in the skull and sternbraeevedso observed.

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

Rabbit 0, 2.5, 20 or 100 Effects in dams

18 females/dosg Fgﬂ(g/g?y At 100 mg/kg/day 9 animals were killed, 8 followiafortion (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 signsrevobserved in these animals.

. o ;
Purity 97.8% 19 of gestation At 100 mg/kg/day weight loss was observed betwests @-10 but the

Killick ME, overall weight gain and food consumption were camipke.

\év'::kézrgﬁ;ﬁne At 100 mg/kg/day there was a reduction in the naanber of implantations
PB’an d Pate | (16%) and number of liver foetuses (60%) compaoecbhtrols. In

(1986) in surviving dams an increase in the number of lara interine deaths (13%

above controls) was observed. Mean litter weighs weduced (15.6%,) due
to the reduced number of live foetuses, but themfieetus weight was
slightly increased (12.9%).

reference 3

Effects in foetuses

The male sex ratio was significantly different 8trag/kg/day (39%) and at
100 mg/kg/day (64.4%). The higher value is outsigeeupper limit of the
contemporary historical controls which range from3%6 to 53.5% in studies
conducted between 1982 and 1987.

The major skeletal defects noted at 100 mg/kg/deluded 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 rigtor signs of parental toxicity included small
reductions in bodyweight gain and food consumpliohthere were no effects on mating, fertility
or implantation.

No histopathological findings in the reproductiissties of the animals in the multigeneration study
were observed. However, repeat dose studies iratheamster 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 inseeia the number of males with enlarged testis from
500 ppm (equivalent to 23.1mg/kg/day) along withrammease in testis with white areas at 2500
ppm (equivalent to 117.9 mg/kg/day) was observddilateral and bilateral Leydig cell

hyperplasia (4/52, 5/53, 1/52 and 10/52 at 0, B0,d&nd 2500 ppm respectively), an increased
incidence of tubular atrophy of the testes andecedunumbers of spermatozoa in the epididymides
accompanied by the presence of an increased nwhkarly nucleated sperm precursor cells were
also noted at 2500 ppm.

In the 90 day dog study (table 17) decreased epidaes weight (21%) was noted along with
slight unilateral atrophy of the seminiferous egittim 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
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mg/kg/day. Bilateral tubular degeneration was datel/4 males at 0.5 mg/kg/day and 5
mg/kg/day.

In the 80 week hamster study (table 19) testis meigcreased (absolute 6% and relative 11%) at
12000 ppm (700.3 mg/kg/day). No associated histmpagy but there was a slight increase in
testicular tubular degeneration ranging from miditoanarked at this dose level (unilateral 9/51,
12/51, 15/51 and 17/51 and bilateral 7/51, 6/531 4ind 4/51 at 0, 500, 2500 and 12000 ppm
respectively).

In addition, in short term hamster studies (taldg fralkoxydim was shown to induce liver
enzymes at high doses (17000 ppm in a 28 day stndy000 ppm in a 90 day study). At such
high doses, and in the presence of liver enzymeciinoh, testosterone hydroxylase was also
induced. Such increases are indicative of a hoatdisturbance (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 madk&gns of maternal toxicity were noted in those
females receiving 300 mg/kg/day tralkoxydim (inchgideath, 45% reduction in body weight gain
and 40% reduction in food consumption). There veése significant reductions in little size (43%)
and increased post-implantation loss charactehligddte intra-uterine deaths. There was an
increase in external/visceral defects includingiaber of foetuses with anasarca (massive body
oedema) and one foetus with cleft palate. A higimiber of foetuses (61 foetuses form 14 litters)
possessed major skeletal defects ranging from cgmfiision of several centra in the sacral region
to small projections on one or 2 adjacent cenfitaere was a single incidence of misshapen sacral
vertebrae (% and 3 vertebrae) at 30 mg/kg/day. The report statesthigfinding was different to
the effect observed at 300 mg/kg/day as it washasn rather than fused and has been shown to
occur spontaneously in untreated rats of this agest&rain (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 redrkigns of maternal toxicity were noted in

those females receiving 200 mg/kg/day tralkoxydimel(ding death, reductions in body weight
gain (16%) and reduction in food consumption). réhgere also significant reductions in mean
foetal weight (10.6%) and litter weight (13.0%Jhe external/visceral defects noted in the previous
study were not observed in this study at 200 mgégbr less. However, the same major skeletal
defects were observed in 5% of foetuses (14 fostireen 8 litters) and included misshapen or
fused centra (ossified connections between adjaeztebral centra) of the lumbar and sacral
vertebrae. The specific changes reported at 20Rgftay were found to be less extreme than
those seen at 300 m g/kg/day in that they didmmtide the extreme fusion of several adjacent
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vertebrae. There was a single incidence of skighikshapen sacral vertebrae (again flagd &
vertebrae) in the 3 mg/kg/day group. The repaairagtates that this finding was different to those
observed in the higher dose group and in the absefineny other effects this finding was
considered to be incidental.

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

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

Table 20.1 - . Historical control data for fuseddamisshapen vertebrae (specific vertebrae not
specified)

Study Date No litters No of foetuses (litters)
(foetuses) Vertebral fusions Misshapen vertebrae

1986 20 (218) 0 1
1987 71 (803) 0 5
1987 24 (282) 0 0
1987 24 (302) 0 0
1987 23 (276) 0 5
1988 24 (281) 0 0
1988 24 (297) 0 5
1988 22 (277) 0 0
1988 11 (117) 10 @
1988 158 (1877) 0 10

The major skeletal defects and wide range and inigjdence of minor skeletal defects and variants
observed at 200 and 300 mg/kg/day are considerbe thue to the severe toxicity occurring at
these levels. The single incidence of vertebrahge observed at 30 mg/kg/day in the first study
and 3 mg/kg/day in the second study has been stmaecur in historical controls. In addition,

both affected foetuses at 3 and 30 mg/kg/day werenallest in their respective litters and showed
other minor defects and variants evident of deladedelopment (ossification differences).

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

Rabbit
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In the developmental toxicity study in the rableivere maternal toxicity was evident following
treatment with 100 mg/kg/day tralkoxydim (includileghality, weight loss during dosing, high
rates of abortion and changes in the gastro int@dtiact). There was also a reduction in the
number of implantations, live foetuses, foetuseadifier and an increase is the number of lateantr
uterine deaths. The male sex ratio was reduced) 39 20 mg/kg/day but this was within
historical controls (37.3 — 53.5) and, given tlieetre 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 his@rcontrols. However, the high abortion rate at
this dose level makes it difficult to interpretghiesult and it is therefore not considered to be
treatment related. Major skeletal defects werechat 3 foetuses from 3 litters at 100 mg/kg/day
including cebocephaly and exencephaly.

4.11.2.2 Human information

No data are available.

4.11.3 Other relevant information

No data available

4.11.4  Summary and discussion of reproductive toxicity

Fertility

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

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

In addition, whilst repeat dose studies have shitnahtralkoxydim caused minor perturbations in
hormone levels, no adverse effects on fertilityavelbserved 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 wadewi (at 200 and 300 mg/kg/day) and was
accompanied by severe foetal toxicity. There wamarease in external/visceral defects including
a number of foetuses with anasarca (massive batdignog) and one foetus with cleft palate in the
1% study at 300 mg/kg/day. These effects were neenked in the second study at 200 mg/kg/day.
An increase in major skeletal defects were notdubih studies at 300 mg/kg/day and 200
mg/kg/day including misshapen and fused vertebi@egavith a high incidence of minor skeletal
variations. The effects seen at 200 and 300 mgd#lygéan be considered to have occurred due to
the toxicity of the substance at these levels aadhat a developmental effect. There was a single
incidence of misshapen sacral vertebrdé4ad & vertebrae) at 30 mg/kg/day in th¥ study and
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at 3 mg/kg/day in the"2study. This is a rare effect, as demonstrateth&istorical control data

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

In the rabbit severe maternal toxicity was evidernt00 mg/kg/day. There was no clear evidence
of any developmental effects.

4.11.5 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 agh\affect 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 consideredanbe 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 vedrgerved in repeat dose studies such effects
were not noted in a multigeneration study and thexe 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 cantsdared to have occurred due to the toxicity of
the substance at these levels and are not a devetdal effect. There was a single incidence of
misshapen sacral vertebrad’@nd & vertebrae) at 30 mg/kg/day in th¥ study and at 3

mg/kg/day in the ¥ study. This is a rare effect, as demonstrateth&istorical 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 thstudy whereas in thé®study it was found to occur at 3
mg/kg/day) and there is some evidence of foetatityxat 30 mg/kg/day (evidenced by reduced
ossification and the increased incidence of shios).r In conclusion, this effect observed in 1
foetus, at different dose levels in different sagdiis not considered to support classification for
developmental toxicity in accordance with the crite

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

4.11.6  Conclusions on classification and labelling

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

CLP: Not classified based on available data
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412  Other effects

412.1 Non-human information

No data available.

4.12.1.1 Neurotoxicity

No data available

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 studlieas been reviewed and their robustness determined
under Directive 91/414/EEC. The key informationtjpemt to determining a classification position
is presented below. Further data on the stud@sded can be found in the Draft Assessment
Report (DAR) references 5 and 6.

Tralkoxydim has a measured dissociation constdfa)jof 4.3 at the standard analytical
temperature of 2&. This indicates that above pH 4.3 the dissocifaad of tralkoxydim will
dominate and at an environmentally relevant pH3; 89 % of tralkoxydim will be ionised.

The isomeric composition of tralkoxydim used foe 8tudies described in this section was not
determined. For studies simulating environmentadamns, the pH was above 6.3 and it is
assumed that the proportion of isomers reflecteddkio under naturally occurring environmental
conditions.

1 studies included in this section refer primariyaquatic fate. Additional studies are availaloiefate properties in
soil. These are not relevant for the purpose afsifization and labelling and are therefore notlided.
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5.1 Degradation

5.1.1 Table 21:  Stability

The stability in air is not considered relevantttus type of dossier given that air is not consede
an environmental compartment of concern for trajkiim (see Section 4.2.2).

Hydrolysis

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

The study using phenyfC radiolabelled tralkoxydim was run at pH 5, 7 &nak 25C. Hydrolysis
was observed to be pH dependant — significant hysisowas observed at low pH while negligible
hydrolysis was observed at the higher pH. Assurfisgorder degradation, the following Tl
values were calculated at%5 pH 5 9 days; and, pH 7 140 days. Adjusting thiees to 12C

using Equation 25 in Technical Guidance Docume@®g2e" kg reflect the average EU
outdoor temperature results in the followinggpValues; pH 5 25.5 days; and, pH 7 396 days.

From the study, one hydrolysis product was idesdiiiR163434) at pH 5 and a maximum of 76.8
% Applied Radioactivity (AR). R163434 was not oh&el to undergo hydrolysis at pH 5 or 7.

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

Two studies are available and considered suitaileléssification.

Study 1

An aqueous photolysis study following US EPA guiitles (161-2) and using pher§iC and
cyclohexené“C radio labels. The study involved subjecting &eatjueous samples at’@5and

pH 9 (to avoid hydrolysis) with 120 mg/l test swyste to continuous irradiation. The artificial
illumination was calculated to be the equivalen®t&, 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 lalsels single first order B value of 5.8 Florida
summer days was calculated. Two degradants weenagsat > 10 % AR; R159368 and R158378
at a maximum of 22 % AR. Overall the study shoveat thalkoxydim is susceptible to direct
photodegradation in pure water under conditionstraing sunlight conditions and Z&

Study 2

The quantum yield and phototransformation of trajidhm in water was evaluated following UBA
guidelines. The method assessed the number ofdEgjraolecules and light absorbance by the
substance to determine the substance quantum Vieilslwas used to determine environmental
half-lives. The study used the Frank and Klopffargation model to estimate the following half-
lives for the top 0-1 m of the River Neckar in Gany at ~ 5t degree latitude (central Europe) in
May with typical cloudiness; pH 4 11 days; pH 7 4B(s; and pH 9 350 days.
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5.1.2 Biodegradation

5.1.2.1Biodegradation estimation

A QSAR estimate using EPIWIN v.3.%""® gives Biowin 2 = 0.7865, Biowin 3 = 2.3092 and
Biowin 6 = 0.0869. This indicates that tralkoxyditoes not meet the REACH Screening criteria
(reference 9o persistend&™®"°® 19 This means that the substance is anticipatédte the

following half-lives; < 60 days in marine water4€ days in freshwater or estuarine water; < 180
days in marine sediment; and, < 120 days in fretdwaa 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.

5.1.2.3Simulation tests

Following SETAC methods and EPA Guideline 162-4pb& water / anaerobic sediment
degradation of tralkoxydim was assessed using nieghatwo natural water/sediment systems.
The ‘Dakota’ system comprised a loam sediment attlehwater pH of 8.05 (study start) to pH
8.28 (study completion). The ‘Virginia Water’ systeomprised a sand sediment and had a water
pH of 7.93 (study start) to pH 8 (study completiofe 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 observecctyahse to 62.8 % AR by day 28 and 34.6 % AR
by day 135 based on th&-phenyl label. Based on th&-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 tHi€-cyclohexenone label.

In sediment, tralkoxydim peaked at 20 % AfCtphenyl label) and 18.3 % AR'C-
cyclohexenone label) by day 135. Three degrad&163434, R158378 and R173642) were
observed in sediment with a maximum for R173642.6/% AR by day 135 based on tfi€-
cyclohexenone label.

Based on single first-order kinetics the tralkoxgddTs in the aquatic phase was calculated to be
92.9 days based on dissipation (primary degradati®ased on total system dissipation, thePT
was calculated to be 161.3 days.

Virginia Water system

In the aquatic phase, tralkoxydim was observecetoehse to 45.5 % AR by day 28 and 11.7 % AR
by day 135 based on th&C-phenyl label. Based on tfiC-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 % ARC-cyclohexenone label).

Three metabolites (R163434, R158378 and R173648) wleserved with a maximum for R158378
of 5.9 % AR by day 70 based on tH€-phenyl label.
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In sediment, tralkoxydim peaked at 13.9 % AfC¢phenyl label) by day 28 and 15.6 % ARO-
cyclohexenone label) by day 28. Three degradarit63&34, R158378 and R173642) were
observed in sediment with a maximum for R15837836 % AR by day 100 based on tfie-
phenyl label.

Based on single first-order kinetics the tralkoxyddTso in the aquatic phase was calculated to be
43.9 days based on dissipation (primary degradatigased on total system dissipation, thesDT
was calculated to be 60.1 days. These shortgs Ealues 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 tralkoxydimrssgnted in figure 1.

The hydrolysis study shows that tralkoxydim is gyible to hydrolysis under acidic conditions

but is hydrolytically stable under alkaline conaiits. Under neutral to alkaline conditions ~pH7 and
above, considered representative of the majorigurbpean aquatic systems, and an
environmentally relevant temperature (@ tralkoxydim is considered to have ad9®f 396 days.
This means tralkoxydim is considered hydrolyticaltgble for the purpose of classification.

The aquatic photolysis data shows that tralkoxyisusceptible to direct photodegradation in pure
water under acidic conditions. Considering the sdcsiudy following UBA guidelines, which is
most closely representative of European conditiahpH 7 a D§ of 490 days was calculated. This
means tralkoxydim is not considered to meet therma of 70 % degradation within 28 days.

The simulation study shows that tralkoxydim diss#gan the aquatic environment and undergoes
primary degradation to a certain extent. Howeves,dtudy DFp values (total system dissipation
DTs5060.1 — 161.3 days) mean that tralkoxydim does nieetriteria of 70 % degradation in the
aquatic environment within 28 days.

Based on these studies, tralkoxydim is not consifléo undergo rapid and ultimate degradation
under environmental conditions and is consideretdreadily biodegradable for the purpose of
classification and labelling
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Figure 1 - A proposed degradation pathway for toadikdim
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5.2 Environmental distribution

5.2.1 Adsorption/Desorption

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

Study 1

Using a'“C-cyclohexenone radio label, four UK soils werediggay, loamy sand, sandy loam and
coarse sand) with pH values ranging from 5.4 to Adsorption was observed to be inversely
related to soil pH — the highesgddalue was 314 I/kg for the lowest pH soil and ltheest Ko

value was 35 I/kg for the highest pH soil.
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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, agalsaxption appeared to be inversely related to soil
pH — the highest I 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 sayl of organic matter. At the study pH range, it is
considered that tralkoxydim was mostly availablé&srionised form which is considered negatively
charged and therefore not considered to be inflegihy negatively charged organic matter.

Overall, the studies indicate tralkoxydim is unhk#& adsorb strongly to solid matrices and is
likely to be mobile with mobility increasing with

5.2.2 Volatilisation
The vapour pressure of tralkoxydim is 3.7 X*4RPa at 20C.

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

On this basis tralkoxydim is considered unlikely#otition 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 s@a&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 at@5This means the logk is anticipated to
decrease with increasing pH as tralkoxydim becgpnedominantly available in its ionised form
with increasing pH from pH 4.3 and consequentlyeneater soluble.

Measured BCk, data are available and are preferred.

5.3.1.2Measured bioaccumulation data

A fish accumulation study is available for tralkolky (97.6 % purity) usindtepomis 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 unliguktralkoxydim.

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 relev@ontditions.
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Based on the radio label the following fish biocemication factors (BGk,) were determined:
whole fish BCksh 32; muscle BCfs, 13; and, viscera BGy 185.

Based on the relevant BgFfor whole fish, for the purpose of classificatind labelling,
tralkoxydim is not considered bioaccumulative unideective 67/584/EEC criteria of >100, and
not bioaccumulative under Regulation (EC) No. 12828 criteria of >500.

5.3.2 Summary and discussion of aquatic bioaccumulation
Based on the measured log/alues (<3) and measured BGH32 I/kgyet fisn) tralkoxydim is
considered to have a low bioaccumulation potentiaer environmentally relevant conditions.
5.4 Aquatic toxicity

54.1 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®ncorhynchus mykigsainbow trout); and.epomis macrochirugluegill

sunfish). While the studies did not follow a sprcguideline, they were conducted to GLP, and
were considered valid and acceptable for the DARWiNg Directive 91/414/EEC.

Study 1

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

Study 2

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

Degradants

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

Study 1

Using R173642 (100 % w/w) ar@ncorhynchus mykigsainbow trout) analytical measurements
were 108 % of nominal concentrations and result®wased on measured concentrations. The 96
hour LG, was >120 mg/I.
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Study 2

Using R223068 (99 % w/w) arfimephales promelg$athead minnow) analytical measurements
were 48 — 86 % of nominal concentrations and resudire based on measured concentrations. The
96 hour LGo was 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 dadie for tralkoxydim (97.4 % purity) following
OECD Guideline 204 and usit@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 reeasancentrations. The 28 daydy@as >7.4
mg/l and the 28 day NOEC was 4.6 mg/I.

5.4.1.2Long-term toxicity to fish

There are no long-term fish toxicity data.
54.2 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 (97.8%sity). Test pH ranged from 8.1 to 8.3.
Analytical measurements were within £ 20 % of noamhitoncentrations and results were based on
measured concentrations. The 48 hougd@s >175 mg a.s./l.

Degradants

Three static GLP 48 hour acute toxicityDaphnia magnastudies are available following OECD
Guideline 202 and EPA Guidelines using aquatic aiggnts.

Study 1

Using R173642 (100 % w/w) analytical measuremerevt08 % of nominal concentrations and
results were based on measured concentrationst8heur 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 concentrationgl8 heur EGy was >110 mg/I.

Study 3

Using R158378 (100 % w/w) analytical measurememsewot included and results are based on
nominal measured concentrations. The 48 houp Bas >5 mg/l.
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5.4.2.2Long-term toxicity to aquatic invertebrates

A semi-static 21-day long-terDaphnia magndoxicity 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 basedesmmmeasured concentrations. The 21 day EC
was >8.1 mg/l and the 21 day NOEC based on reptimtuwas 2.1 mg/l.

5.4.3 Algae and aquatic plants

Algae

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

Tralkoxydim

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

Study 1

The 96 hour study used tralkoxydim (91.5 % purégyiPseudokirchneriella subcapitatgreen

alga formerlySelenastrum capricornutymilrhe exposure concentration range was nomingilg 0
7.5mg/l. Analytical concentrations were 68 - 86 #Aominal concentrations and results were based
on measured concentrations. The 96 hqGgfwvas >5.1 mg a.s./l and the 96 hour NORvas 5.1

mg a.s./I.

Study 2

The 120 hour study used tralkoxydim (90.3 % purgylAnabaena flos-aqua@lue-green alga).
The exposure concentration range was nominallyl8)-mg/l. Analytical concentrations were 100
- 106 % of nominal concentrations and results vieaied 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 % puritgiiPseudokirchneriella subcapitatgreen
alga formerlySelenastrum capricornutymrlhe exposure concentration range was nominally ©
96 mg/l. Analytical concentrations were 96 - 10o£fominal concentrations and results were
based on measured concentrations. The 72 hQgs &as 21 mg a.s./Il. The 96 houCs, was 20
mg a.s./l. The 120 hourEs, was 16 mg a.s./l (95 % C. I. 9.3 — 31 mg/l) arel2B0 hour NOEE
was 6 mg a.s./I.

Degradants

One static GLP 96 hour algal growth inhibition stdidllowing OECD Guideline 201 and using
aguatic degradant R158378 (100 % w/w) is availalhalytical concentrations were not stated and
results were based on nominal concentrations. BHeofr 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 stéiojowing EPA guidelines usingemna gibba

and tralkoxydim (90.3 % purity) is available. Tlest pH range was 4.7 to 5.0 in fresh solutions and
5.2 to 5.7 in expired solutions. This is lower thha range used in other ecotoxicity studies but
very close to the M-Hoagland’s nutrient medium @liite of 4.8 -5.2 in fresh media and

considered acceptable. While the ionised formadktxydim would dominate at such study pH
range, the proportion of non-ionised tralkoxydimultbhave been higher than in other studies. In
the absence of further information, it is assunied the observed toxicity is due to the ionisedfor
of tralkoxydim which would have predominated intteslutions and at a higher environmentally
relevant pH range.

Analytical concentrations were 47 — 57 % of nome@icentrations and results were based on
mean measured concentrations.

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

Degradants

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

Study 1

Using R173642 (100 % wi/w), analytical concentragiarere 100 — 104 % of nominal
concentrations and results were based on measoneédmtrations. Based on the number of fronds
the 7 day hour E§gwas 110 mg/l (95 % C. I. 92 - >120 mg/l) and th#ay NOEng ndC Was 30
mg/l.

Study 2

Using R223068 (99 % w/w), analytical concentratiargse 106 — 108 % of nominal concentrations
and results were based on measured concentraiassd on the number of fronds the 7 day hour
ECso was 53 mg/l (95 % C. 1. 48 - 59 mg/l. The 7 da®Bjong ndC Was 30 mg/l.

544 Other aquatic organisms (including sediment)
There are no sediment organism toxicity data fkaxydim.

A Chironomus ripariugoxicity study using degradant R158378 is avaddbllowing OECD
Guideline 218. As exposure was via spiked sedinieistnot considered relevant for the purpose of
aguatic classification and labelling and therefoweincluded.

5.5 Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

Tralkoxydim is susceptible to hydrolysis under aicbnditions but hydrolytically stable under
alkaline conditions. Under neutral to alkaline citinds, considered representative of the majority
of European aquatic systems, and an environmentaélyant temperature (32), tralkoxydim is
considered to have a Bylof 396 days. This means tralkoxydim is considdrgdiolytically stable
for the purpose of classification.
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Tralkoxydim is susceptible to direct photodegramtain pure water under acidic conditions.
However, under conditions most closely represergaif European conditions, at pH 7 adp®f
490 days was calculated. This means tralkoxydinmotsconsidered to meet the criteria of 70 %
degradation within 28 days.

The simulation study shows that tralkoxydim diss#gan the aquatic environment and undergoes
primary degradation to a certain extent. Howeves,dtudy D, values mean that tralkoxydim
does not meet the criteria of 70 % degradatiohénatquatic environment within 28 days.

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

The logK,w Of tralkoxydim is anticipated to decrease withr@asing pH. This mirrors the increase
in water solubility with increased pH given thag ttissociated form of tralkoxydim will increase
with increasing pH. The highest measured Iggtalue of 2.1 at an assumed pH of 7 is less than 3
indicating a limited bioaccumulation potential. Beson a fish bioconcentration study the following
BCFish values were determined: whole fish B B2; muscle BCEh 13; and, viscera BGE, 185.
Considering the whole fish BGJr value for the purpose of classification and labglltralkoxydim

is not considered bioaccumulative under the Divecs7/548/EEC criteria of >100, and not
bioaccumulative under Regulation EC No. 1272/20@@ria of >500.

Tralkoxydim is used as a herbicide to control we@&dflecting this, the most sensitive trophic level
appears to be aquatic plants. In a 14 day groviibition study usind.emna gibbahe 14 day

ECso based on frond number was 2.6 mg a.s./l (95 % Z3I- 2.9 mg a.s./l). The 14 day NQ&

noC was 0.58 mg a.s./l. This means the lowest LEEH@ tralkoxydim is considered to be 1 mg/l
<L(E)Cs0<10 mgl/l.

Following the recent™ ATP in Commission Regulation (EU) No 286/2011 liheest available
NOEC for consideration of chronic toxicity is 0.68) a.s./| and therefore in the range >0.1 to
<1mgl/l.

Based on acute toxicity data, tralkoxydim is nattaty toxic to fish or Daphnia (representative of
invertebrates/crustacea). One algal growth intwbistudy shows tralkoxydim is not toxic to
Ananaena flos-aquaglue green algae). Two algal growth inhibitiondseés are available for
Pseudokirchneriella subcapitatgreen alga formerl$elenastrum capricornutymr he first quotes

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

5.6 Conclusions on classification and labelling for erivonmental hazards (sections 5.1 —
5.4)

Directive 67/548/EEC
N Dangerous for the Environment

R51 Toxic to aquatic organisms

R53 May cause long term effects in the environment
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S61 Avoid release to the environment. Refer to igp@tstructions/Safety Data Sheet

CLP
Aquatic Chronic 2 H411 ‘Toxic to aquatic life withng lasting effects’,
Pictogram GHS09.

As the substance is not considered Aquatic AcuteAquatic Chronic 1, an M factor of 1 is not
applicable.
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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.

Postulated mode of action and human relevancerghgda in mice

The Haem Biosynthetic Pathway

Glycine +Succinyl — coenzyme A

Aminolevulinic acid synthase (ALAS)
Delta amino levulinic acid (ALA)

Aminolevulinic acid dehydrase
Porphobilinogen (PBG)

Porphobilinogen deaminase
Hydroxymethylbilane

Uroporphyrinogen co-synthase
Uroporphyrinogen Il

Uroporphyrinogen decarboxylase
Coproporphyrinogen Ili

Coproporphyrinogen oxidase
Protoporphyrinogen 1X

Protoporphyrinogen 1X oxidase
Protoporphyrin IX

Ferrocheletase

Fet++

Haem
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2. Proposed mode of action in mice

Tralkoxydim has been shown to cause direct alkyhatif haem following transfer of a
methyl group from the C-ethyl moiety of tralkoxydinThis leads to the formation of N-
methyl protoporphyrin IX in the mouse liver. N-rhgk protoporphyrin IX is known to
inhibit ferrocheletase activity. Ferrocheletasthesterminal enzyme in the haem
biosynthetic pathway and is responsible for theritien of iron. Due to a reduction in
ferrocheletase activity less haem is produced khiscchuses an increase in aminolevulinic
acid synthesase (ALAS) activity (which is the ratgting 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 admerisd tralkoxydim as a single or repeat dose in
arachis oil. At sacrifice, the livers were remowetl total porphyrin concentration, ferrochelatase
and 5-aminolevulinic acid synthtase (ALAS) actiegtiwere evaluated.

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

In a second study mice received a single dosed&f-0.750 mg/kg tralkoxydim and were killed at
24 hours. Dose related increases in liver porphigirels were seen from 2 mg/kg. Hepatic ALAS
activity was increased in a dose-related fashiall atoses tested and hepatic mitochondrial
ferrochelatase activity was decreased at dosesigirgm 10 -750 mg/kg.

In rats, no effects on porphyrin concentrationasrdchelatase 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) ldentification of an inhibitor of ferrochelatas the livers of mice dosed with tralkoxydim
(Brady A M and Lock (1994a) — Reference 4)

Male mice (8/group) received a single oral doskativeen 50 - 200 mg/kg tralkoxydim or 200
mg/kg 3,5-diethoxycarbonyl-1,4-dihydro-2,4,6-trifngpyridine(ODC -a known porphyrinogenic
agent which acts by eliciting the production of Iyéated porphyrins in the liver which in turn
inhibits ferrocheletase activity (Lavelle, 1987Radio labelled ALA hydrochloride was
administered 2 hours earlier. Analysis of thervef 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 sty 4 hours using mice dosed with 100 mg/kg
tralkoxydim revealed a close correlation betweeluation of the ferrochelatase inhibitor and
inhibition of ferrochelatase activity. N-methylgpoporphyrin IX was also found following
treatment with DDC. The authors of the study codelthat N-methyl protoporphyrin IX is
porphyrinogenic and its accumulation in the livancause porphyria in all species. However, it
may be differences in the production of N-methytpporphyrin IX which are responsible for the
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species differences observed following treatmett walkoxydim. Analysis of the N-methyl
protoporphyrin IX showed that only 2 out of 4 ptsiisomers of N-methyl protoporphyrin 1X
were present indicating that there is regioseldgtia the formation of the N-methyl
protoporphyrin IX.

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

Male mice (20/group) received a single oral dos&®ig/kg of either (14C-mesityl), (14C-
ethoxyimine) or (14C-ethyl) tralkoxydim. They weddled 4 hours after dosing and the livers
removed and pooled for each group. The specifi€ |adbelling of N-methyl protoporphyrin IX was
expressed as the ratio of tralkoxydim (nmol) to Bthyl 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) tralkobiy, a significant amount of radiolabel was
found (ratio of tralkoxydim to N-methyl protoporpty IX was 0.75).

A series of structural analogues of tralkoxydim evalso tested to further investigate the
importance of the C-ethyl moiety in the porphyrieag activity. These included (the ethoxyimine
series, C-ethyl series, tralkoxydim oxazole antkéseydim isoxazole). Methoxyime-,
propoxyimine- and benzyloxyime-tralkoxydim all cadanarkedly increased levels of hepatic
porphyrin and decreased ferrochelatase activitythé C-ethyl series of tralkoxydim analogues,
only tralkoxydim was found to be conclusively poyghogenic. The C-methyl-, C-propyl- and C-
benzyl tralkoxydim analogues were not porphyrinagamd had no effects on ferrochelatase
activity. Tralkoxydim oxazole and tralkoxydim isam@ole 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 protgbyrin 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 differencesadatlkoxydim 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 gt

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

Hamsters —
SYR The liver was examined for evidence of porphyriounulation and
] . Equivalent to: cytochrome P-450 concentrations were recordednit¢e there was a marke
Gulnga Pigs — dose related increase in porphyrin accumulatioh, #74.4 and 138.5 nmol/g
Dunkin Hartley | Rats: 0, 6.4 or 61.3 4t 0, 50 and 500ppm) and a dose related decreageoichrome P-450 (0.77,
mg/kg/ 0.44 and 0.33 at 0, 50and 500ppm). In guineatpige was an increase in




CLH REPORT FOR [TRALKOXYDIM]

Mice: 0, 9.7 or porphyrin concentration at 1000 ppm (0.96, 0.92 Zchmol/g at 0, 100 and
108.0 mg/kg/day | 1000 ppm) and an increase in cytochrome P-450 (B.3P and 3.85 at 0, 100
14 days and 1000 ppm). There was no evidence of an effecytochrome P-450 or

Hamsters: 0, 6.0 OF porphyrin concentrations in rats or hamsters.
56.7 mg/kg/day.

5 males/dose

] ) Macroscopic examination of the mouse livers rewedirk discolouration in
Guinea Pigs 0, 100 gaJ| tralkoxydim treated animals. An increase irttbabsolute (30% and 28%
Purity 92.4% | " 1000 ppm and relative liver weight (29% and 50% ) was obsdrat 50 and 500 ppm.
equivalent to 5.5 of Hjstopathological examination of the mouse livepwhad brown birefringene
54.2 mg/kg/day | pigment deposits distributed throughout the biletsiuKupffer cells and
hepatocytes which were accompanied by biliary hylpsia, fibrosis and

Stonard MD associated portal inflammation and hepatocytesosécr There were no
(1989f, g and treatment related effects in rats, hamsters oregupigs.
1994d) —

Reference 4

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

Male rats (3/dose) were orally dosed with 0, 0o 100 mg/kg/day tralkoxydim for 4 days.

Total hepatic porphyrin content, ferrochelatasévgt cytochrome P-450 content, 7-
ethoxycoumarin-O-deethylase (ECOD) and 7-ethoxytdseO-deethlyase (EROD) activities were
not affected by treatment.

In a second experiment, male rats (20/dose) werditds containing 0 or 2500 ppm (125
mg/kg/day) tralkoxydim for 6 months. Total hepaimrphyrin content, ferrochelatase activity and
cytochrome P-450 content were not affected byrmeat. ECOD and EROD activities were
increased in the treated rats.

In a third experiment, male rats (3/dose) were dogéh 0.1 umol/kg 5-amino(4-14C) laevulinic
acid followed 2 hours later by oral administratafr0, 50 or 200 mg/kg tralkoxydim or 200 mg/kg
DDC as a positive control. The animals were kill&dhours later and the extracted livers were
examined chromatographically. Radiolabelled N-migpinotoporphyrin IX and haem were
observed in the livers of rats treated with DDilyOadiolabelled haem was observed in the livers
of rats treated with tralkoxydim and the controigactions were eluted from the region of the N-
methyl protoporphyrin IX peak and screened agaatsand mice liver ferrocheletase. Inhibition of
both rat and mouse ferrocheletase was observed timreluted sample from the DDC expose. No
effects were seen with the sample taken from #ilkdrydim 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 hiegaorphyria in hamsters (Brady AM and Lock
(1994d) — Ref 4)

Male hamsters were orally dosed with either simigises of 10 - 750 mg/kg or multiple daily doses
of 0, 0.5, 10 or 100 mg/kg/day tralkoxydim for 4da
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5-aminolaevuline acid synthetase (ALAS) was foumtd increased in a dose-related fashion in the
hamster liver 4 hours after single dosing with7BD- mg/kg tralkoxydim. This reached a 3-fold
increase at 400 and 750 mg/kg which is small inamson to that observed in mice. Cytochrome
P-450 content and ECOD and EROD activities wereegsed 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
induction of cytochrome P450.

Studies were performed to see if N-methyl porptsyirere 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 protoporpmyK and haem were observed in the liver
extracts of hamsters treated with DDC. Radiol@okellaem was found in the liver extracts of all
hamsters treated with tralkoxydim along with a velight amount of N-methyl protoporphyrin IX
from those hamsters treated with 200 mg/kg tralkiaxy Again fractions eluted from the area of
the N-methyl protoporphyrin IX peak were screengdiast mouse liver ferrocheletase. Inhibition
was clearly evident with extracts from the DDC dbkamsters. A slight inhibition was evident
from the extracts of hamsters treated with 50 d@trg/kg tralkoxydim. This indicates that a
slight amount of N-methylprotoporphyrin IX is pragkd in the livers of hamsters following
treatment with tralkoxydim.

In vitro studies in rodent and human hepatocytes

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

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

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

In rat hepatocytes only DDC and EDDC caused accatioul 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 exposg@-&00um tralkoxydim (>97%), 5-10Qm

DDC or 5-100um EDDC from the time of seeding to the end of thikure period. In human
hepatocytes, tralkoxydim did not induce inhibitminferrochelatase activity or lead to an increase
in total porphyrin. A marked inhibition of ferroefatase activity was noted only following
treatment with DDC and EDDC but there was no acdatiwn of porphyrin.
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Cultured human hepatocytes (from 4 separate dome® also treated with ALA (0.001 — 1000
um), which confirmed the haem biosynthetic pathwaag functional (accumulation of porphyrin
was observed) in the cultured human hepatocytes.thierefore inferred that the lack of porphyrin
accumulation following treatment with DDC and EDD&lects the absence of a significant haem
demand in human hepatocytes and not an inabiliti@hepatocytes to synthesise porphyrins. A
similar experiment in rat hepatocytes showed thatdose response and accumulation of porphyrin
were comparable in both species.

Conclusion

Porphrinogenic effects have been observed followegadministration of tralkoxydim to mice.
Mechanistic studies have shown that tralkoxydinmsesaudirect alkylation of haem following
transfer of a methyl group from the C-ethyl moiefyhis was shown to result in the formation of
N-methyl protoporphyrin IX in the mouse liver, whics a known inhibitor of ferrocheletase.
Ferrocheletase is the terminal enzyme in the hdesymthetic pathway and is responsible for the
insertion of iron. A decrease in ferrocheletadéeviig was observed in studies in the mouse. Due
to a reduction in ferrocheletase activity less haproduced 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 maeishia 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 adtared 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 haenlobserved. However, these were at very low
levels compared to the effects seen in the moudevare at relatively high doses compared to the
mouse.

In vitro studies have shown that treatment with tralkoxydomas not inhibit ferrocheletase activity
in cultured human hepatocytes yitro experiments in both mice and rats mirroreditheivo
results). In addition, thiex vitro experiments also suggest that the haem demandnarh
hepatocytes is not significant when compared tartbase. Therefore the relevance to humans is
not considered to be significant.



