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1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 1: Substance identity and information related to maler and structural formula of the

substance

Name in the IUPAC nomenclature or other
international chemical name

3,6-bis(o-chlorophenyl)-1,2,4,5-tetrazine

ISO common name

Clofentezine

EC number 277-728-2
EC name 3,6-bis(o-chlorophenyl)-1,2,4,5-tetrazine
CAS number 74115-24-5
Molecular formula C14HgClN,
Structural formula
]
o N \( =
|~Q\\ /|N Cl

SMILES notation

Clclccececlelnne(nnl)clccceclCl

Molecular weight or molecular weight range

303.1 g/mol
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1.2

Composition of the substance

Table 2: Constituents (non-confidential information)

Concentration range i
Constituent L 9 CLH in
(Name and (7 BT L Annex V
. and maximum in Current self- classification and labelling (CLP)
numerical . . | Table
. " multi-constituent
identifier) substances) 3.1
(CLP)
3,6-bis(o- > 980 g/kg Not According to C&L inventory (10 June 2019):
;:-h2|0‘r105p_ rt]eet?glz)i-ne available Classification Labelling
Y Hazard Pictogra | Number
CAS 74115-24-5 Class and | _Hazard Hazard ms, of
Catedor Statement | Statement| Signal | Notifiers
gory Code(s) Code(s) Word
Code(s) Code(s)
Acute Tox.4 H312 H312 GHS09
Aquatic GHSO07 69
cute 1 H400 H400 Wng
Aquatic H412
Chronic 3 H412 C(ﬁg)un?(t:lc) 19
Aquatic
Acute 1 H400 GHS09 |
Aquatic Wng
Chronic 1 H410 H410
Aquatic
Chronic 3 H412 H412 1

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

] Concentration The impurity
Impurity .
(Name and range contributes to
. (% wiw Current CLH in Annex VI Table 3.1 (CLP) the
numerical _ e
. " minimum and classification
identifier) . X
maximum) and labelling

Table 4. Additives (non-confidential information) if relant for the classification of the substance

Additive Function Concentration Current CLH in | Current self- | The additive

(Name and range Annex VI Table | classification contributes  to

numerical (% wiw 3.1 (CLP) and labelling | the classification

identifier) minimum and (CLP) and labelling
maximum)
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2 PROPOSED HARMONISED CLASSIFICATION AND LABELLING

2.1 Proposed harmonised classification and labelling @ording to the CLP criteria

Table 5:
Classification Labelling
International Pictoaram Suopl Specific
Index No Chemical EC No CAS No | Hazard Class Hazard Si gnal "| Hazard Ha;;ra Conc. Limits, | Notes
Identification and Category | statement 9 statement M-factors
Code(s) Code(s) word Code(s) statement
Code(s) Code(s)
Current
Annex VI |No current Annex VI entry
entry
. GHSO08
Dossier Carc. 2 H351 H351
submitters - 277-728-2| 74115-24-§ GHSO09 M =10
proposal Aquatic Chronic 1| H410 H410
Wng
clofentezine (ISO); 3,6-
Resulting bis(o-chlorophenyl)-
Annex VI 1,2,4,5-tetrazine GHSO08
entry if Carc. 2 H351 H351
db - 277-728-2| 74115-24-5 ) ) GHSO09 M =10
agreed by Aquatic Chronic 1| H410 H410
RAC and Wng
COM
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Table 6: Reason for not proposing harmonised classificadiuh status under public consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Data conclusive but not

sufficient

fq

I

Explosives e Yes
classification
Flammable gases (including Hazard class not applicable No
chemically unstable gases)
Oxidising gases Hazard class not applicable No
Gases under pressure Hazard class not applicable No
Flammable liquids Hazard class not applicable No
. Data conclusive but not sufficient for
Flammable solids e Yes
classification
. Data conclusive but not sufficient for
Self-reactive substances e Yes
classification
Pyrophoric liquids Hazard class not applicable No
. . Data conclusive but not sufficient for.
Pyrophoric solids e Yes
classification
Self-heating substances Data_ _ co.ncluswe but not sufficient fg rYes
classification
Substances which in contact Data conclusive but not sufficient fg rYes
with water emit flammable gases| classification
Oxidising liquids Hazard class not applicable No
. . Data conclusive but not sufficient for.
Oxidising solids e Yes
classification
Organic peroxides Hazard class not applicable No
. Data conclusive but not sufficient for
Corrosive to metals e Yes
classification
. Data conclusive but not sufficient for
Acute toxicity via oral route e Yes
classification
Acute toxicity via dermal route Data_ _ co_ncluswe but not sufficient fq rYes
classification
Acute toxicity via inhalation | Data conclusive but not sufficient f Ves
route classification
. C Data conclusive but not sufficient for
Skin corrosion/irritation e Yes
classification
Serious eye damage/eygData conclusive but not sufficient fg Ves
irritation classification
Respiratory sensitisation Data lacking No
. o Data conclusive but not sufficient for.
Skin sensitisation . Yes
classification
. Data conclusive but not sufficient for.
Germ cell mutagenicity e Yes
classification
Carcinogenicity Carc.2; H351 Yes
. . Data conclusive but not sufficient for.
Reproductive toxicity e Yes
classification
Specific target organ toxicity- | Data conclusive but not sufficient fg Ves
single exposure classification
Specific target organ toxicity- | Data conclusive but not sufficient fg Ves
repeated exposure classification
L Data conclusive but not sufficient for
Aspiration hazard e Yes
classification
Hazardous to the aquatic Aquatic Chronic 1; H410; M=10 Yes

environment

Hazardous to the ozone layer

Hazard class not applicable
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3 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLIN G
Clofentezine is not currently listed in Annex VIRégulation of Regulation (EC) 1272/2008.

Clofentezine is an acaricide used as an activetaots in plant protection products (PPP).
Clofentezine was included in Annex | to Directivel/914/EEC by Commission Directive
2008/69/EC subsequently amended by Commission iees2010/39/EU and has been deemed to
be approved under Regulation (EC) No 1107/200®cecordance with Commission Implementing
Regulation (EU) No 540/2011. EFSA previously fisalil a conclusion on this active substance on 4
June 2009 (EFSA Scientific Report (2009) 269, 1)}11BFSA proposed classification for
clofentezine as R53 according to Directive 67/548.

Regarding the renewal of coflentezine as an aduuestance in the context of PPP Regulation, a
Renewal Assessment Report (RAR) in accordance @ammission Regulation (EC) No. 844/2012
has been developed by the Spanish CA. The contehisotCLH Report is based in data included in
the RAR. It has to be noted that the RAR was subnhito public consultation (deadline for
comments: 29 December 2018)

At the time of submission of this CLH report, clofezine is not registered under REACH
(Regulation (EC) 1907/2006).

4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

In accordance with article 36(2) of Regulation (E©72/2008 on classification, labelling and
packaging of substances and mixtures, being clufete an active substance in the meaning of PPP
Regulation, it should now be considered for harmsediclassification and labelling for all physico-
chemical, human health and environmental endpoliiis. Annex VI dossier presents a classification
and labelling proposal based on the informatiorvigled for the assessment of clofentezine under
Regulation (EC) 1107/2009.

5 IDENTIFIED USES
Clofentezine is an active substance used as adauitiplant protection products (PPP).

6 DATA SOURCES

This evaluation is mainly based on the Renewal #swsent Report (RAR, 2018) developed in
accordance with Commission Regulation (EC) No. 3@22 by the Spanish CA. Information on data
sources used in this CLH report are included iniged 4 (References) and 15 (Annexes).
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7 PHYSICOCHEMICAL PROPERTIES
Table 7: Summary of physicochemical properties

Property

Value

Comment (e.g.
measured or
estimated)

Reference

Physical state at
20°C and 101.3
kPa

Homogenous magenta powder
Clofentezine technical (Batch No. LF-151025). Pudy7%

Homogenous magenta crystalline powder
Clofentezine purified (Batch No. 426-026-04). Pu€éig;3%

Visual assessment

Demangel, B., 2015
B.2.3/01 (AS)

Melting/freezing
point

Clofentezine technical (99.3%): 182.1°C
Analytical reference (100%): 182.3°C

Method: Differential
Scanning Calometry
(DSC)

GLP:No

Ball, R.W., 1987
B.2.1/01 (AS)

Clofentezine; Purity 99.7%

Mean melting point 183.04°C

Range 180 — 195°C

Followed by decomposition in the temperature ral@@
250°C.

Method: EEC A.1
GLP:Yes

Clofentezine; Purity 99.7%
The melting stage is directly followed by exothereidect.

Method: EEC A.2

Smeykal, H., 2000a
B.2.1/03 (AS)

The test substance decomposes before reachingitmgb | CLP:Yes
point. No boiling.
Boiling point The boiling point cannot be determined because| of
9p decomposition. Exothermic effect is observed at@%3
Clofentezine (purity 99.7%)
Relative density | DeNsity 1.52 glcrhat 21.2°C. EEC A3 Smeykal, H., 2000b
Relative Density (compared with water at 4°C) GLP :Yes B.2.14 (AS)
DRy 1.52
Clofentezine (purity 99.7%)
Calculated values:
p(20°C) = 6.0 x 18 Pa EEC A4
Vapour o . Smeykal, H., 2000c
pressure p(25°C) = 1.4 x 10 Pa GLP: Yes B.2.2/01 (AS)
p(50°C) = 6.1 x 18 Pa
Since vapour pressure was very low, direct measemesn
were conducted in the range of 91.6 — 146°C.
EEC A5 Martinez, J., Rexer,
Surface tension | Test not necessary since solubility is lower thanglL. GLP: No K., 2000a

B.2.12/01 (AS)

Water solubility

Clofentezine (purity 98.2%)
3.42 x 10° g/L, column elution method at 20°C.

OPPTS 830.7840
GLP: Yes

Van Meter, D.S.,
2010
B.2.5/01 (AS)

Clofentezine; radiochemical purity 98.2%

At pH5, solubility = 2.52 pg/L EEC A.6 and OECD| Smith, S., Kelly,
At pH7, solubility <2 pg/L 105 I.D., 1985a
At pH9, solubility < 2 pg/L GLP: No B.2.5/01 (AS)
(LOQ =2 ug/L)
Bright A.A.S. and
Log Pow = 4.09 at 25°C pH 6 (Clofentezine purity%89) 8EF(>:'DY127 Stalker A.M.., 1990
' B.2.7/01 (AS)
Partltllqn Log Pow = 3.1 at 20°C (pH not presented) (Clofemtezi OECD 107 Lowes P.R., Bright
coefficient n- recrystallized) GLP: No A.AS., 1986
octanol/water ' B.2.7/01 (AS)
Log Pow = 4.1 at 40°C at pH 2.0, 7.0 and 9.0 (Clafeime | OECD 117 gﬂouohl'gerger' B.,
purity 99.7%) GLP: Yes B.2.7/01 (AS)
Flash point Not required for clofentezine, melting point is @0

10
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Comment (e.g.

Ethanol: 0.49 g/L
Xylene: 5.0 g/L

Property Value measured or Reference
estimated)
Flammabilit Not flammable EEC Al10 Anding, C., 2007
y Purity: 99.7% (Batch: LF-051014) GLP: Yes B.2.9/01 (AS)
Self-ignition No self-ignition temperature up to 423°C. EEC A.16 Anding, C., 2007
temperature Purity: 99.7% (Batch: LF-051014) GLP: Yes B.2.9/02 (AS)
Explosive Not explosive. EEC A.14 Franke, J., 2002
properties Purity: 96% (Batch: CF101) GLP: Yes B.2.11/01 (AS)
. Structural formula shows the substance cannot re Martinez, J., Rexer,
Ol')gd:asrlt?gs exothermically with combustible material, therefdest to gg?\lg K., 2000b
prop determine oxidising properties is not required. ' B.2.13/01 (AS)
Clofentezine (purity 99.7%) Mihib B
At 20°C: Saturation method 20u01berger, "
Ethyl acetate: 5.67 g/L GLP: Yes B.2.6/01
n-Heptane: 111.41 mg/L
Clofentezine, Primary Analytical Reference Standardity
> 99.0%)
o AL 25°C: _ Bright, AA.S.,
Solubility in Acetone: 9.3 g/L Saturation method | 19g7¢
organic solvents Dichloromethane: 37.4 g/L GLP: No B.2.6/01

Clofentezine, Primary Analytical Reference Standardify
> 99.0%)

Saturation method

Bright, A.A.S., 1988

At 25°C: GLP: Yes B.2.6/01
DMSO: 11.8 g/L
Due to the low solubility of clofentezine in watas well as
. i the hydrolytical instability at the pH range whege .
(I::)gsnssct)glna:tlon dissociation of clofentezine might be expected irfested gezlné/z& A., 2003b
pKa > 9.0), the dissociation constant for clofeimezannot -
be determined experimentally.
Viscosity Substance is a solid
8 EVALUATION OF PHYSICAL HAZARDS
8.1 Explosives
Table 8: Summary table of studies on explosive properties
Method Results Remarks Reference
EEC A.14 Not explosive. Franke, J., 2002
GLP: Yes Purity: 96% (Batch: CF101) B.2.11/01 (AS)

8.1.1 Short summary and overall relevance of the informabn provided on explosive
properties

Clofentezine is not explosive according to the itssaf the study (Franke, J., 2002).

8.1.2 Comparison with the CLP criteria

Clofentezinedoes not meet CLP criteria to classify accordingg@xplosive properties.

11
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8.1.3 Conclusion on classification and labelling for exmsive properties
Clofentezinedoes not require classification for explosive prtips.

8.2 Flammable gases (including chemically unstable gase
Hazard class not applicable (solid).

8.3 Oxidising gases
Hazard class not applicable (solid).

8.4 Gases under pressure
Not applicable.

8.5 Flammabile liquids
Hazard class not applicable (solid).

8.6 Flammable solids
Table 9: Summary table of studies on flammable solids

Method Results Remarks Reference
EEC A10 Not flammable Anding, C., 2007
GLP: Yes Purity: 99.7% (Batch: LF-051014) B.2.9/01 (AS)

8.6.1 Short summary and overall relevance of the providednformation on flammable solids
Clofentezine is not a flammable solid accordinghe results of the study (Anding, C., 2007).

8.6.2 Comparison with the CLP criteria
Clofentezine does not meet CLP criteria to be diaglsas flammable solid.

8.6.3 Conclusion on classification and labelling for flamrmable solids
Clofentezine is not a flammable solid.

8.7 Self-reactive substances

8.7.1Short summary and overall relevance of the providednformation on flammable solids
No data provided.

8.7.2 Comparison with the CLP criteria

A self-reactive substance corresponds to a theymailktable solid liable to undergo a strongly
exothermic decomposition even without participatodroxygen (air). Data on clofentezine does not
indicate a potential self-reaction.

8.7.3 Conclusion on classification and labelling for flanmable solids
Clofentezine is not a self-reactive substance.

12
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8.8 Pyrophoric liquids
Hazard class not applicable (solid).

8.9 Pyrophoric solids

8.9.1 Short summary and overall relevance of the provideanformation on pyrophoric solids

No data provided.

8.9.2 Comparison with the CLP criteria

Clofentezine is not expected to be a pyrophoriedsatcording to CLP criteria since it does not
correspond to a material which, even in small gtiagsf is liable to ignite within five minutes afte
coming into contact with air.

8.9.3 Conclusion on classification and labelling for pyrghoric solids

Clofentezine is not a pyrophoric solid.

8.10 Self-heating substances
Table 10: Summary table of studies on self-heating substance

Method Results Remarks Reference

NS et
GLP: Yes - Unty- =9. : B.2.9/01 (AS)

051014)

8.10.1 Short summary and overall relevance of the providedinformation on self-heating
substances

No self-ignition temperature up to 423°C was obsdmn the self-ignition study (Anding, C., 2007).

8.10.2 Comparison with the CLP criteria

Although test method A.16 is not deemed approptiaievaluate self-heating of solids towards CLP
classification according to the ECHA Guidance oa &pplication of the CLP Criteria (version 5.0
July 2017), data on clofentezine indicate thatoisanself-heating substance.

8.10.3 Conclusion on classification and labelling for sefheating substances

Clofentezine is not a self-heating substance.

8.11 Substances which in contact with water emit flammale gases

8.11.1 Short summary and overall relevance of the providednformation on substances which
in contact with water emit flammable gases

No data provided.

8.11.2 Comparison with the CLP criteria
Data on clofentezine does not indicate thar erfatarfhable gases in contact with water.

8.11.3 Conclusion on classification and labelling for sutiances which in contact with water
emit flammable gases

Clofentezine does not emit flammable gases in comtdh water.

13
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8.12 Oxidising liquids
Hazard class not applicable (solid).

8.13 Oxidising solids
Table 11: Summary table of studies on oxidising solids

Method Results Remarks Reference
Structural formula  shows the
EEC AL7 sgbstance caljnot react gxothermically Martinez, J., Rexer,
GLP: Yes with combustlple mgt(.arllal, therefqne K., 2000b
' test to determine oxidising properties B.2.13/01 (AS)
is not required.

8.13.1 Short summary and overall relevance of the provideanformation on oxidising solids
Clofentezine is not an oxidising solid accordingtiie results of the report statement (Martinez, J.,
Rexer, K., 2000b).

8.13.2 Comparison with the CLP criteria

Clofentezine does not meet CLP criteria to be diaglsas oxidising solid.

8.13.3 Conclusion on classification and labelling for oxigsing solids
Clofentezine is not a oxidising solid.

8.14 Organic peroxides

Clofentezine is not an organic peroxide. It doesammtain the bivalent -O-O- structure and it i$ no

thermally unstable.

8.15 Corrosive to metals

8.15.1 Short summary and overall relevance of the providednformation on the hazard class
corrosive to metals

No data available.

8.15.2 Comparison with the CLP criteria

The test method required according to CLP Regulatarresponds to the outlined in section 37.4 of
the UN RTDG Manual of Tests and Criteria and ituged to assess the corrosive properties of
‘liquids and solids that may become liquids on $gzort’.

Although there are no data on the cited methodientezine is a solid that decomposes before
boiling (exothermic effect is observed at 233.6@)nseqgently, this hazard class is not relevanhfer
active substance.

8.15.3 Conclusion on classification and labelling on thedwrard class corrosive to metals
Clofentezine is not a oxidising solid.
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9 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTIO N AND
ELIMINATION)
Table 12: Summary table of toxicokinetic studies
Te o Remarks Reference

study/species/route/dose

Single dose studies

Excretion and distribution

Comparable to OECD TG 41
(1984)

GLP: No

Study acceptable

Sprague Dawley rat

Oral dose (gavage): 0.1 mg/kg bw
Vehicle: 0.5% gum tragacanth
Group: 5 rats/sex

Purity: not available

Radiolabel: {C]-tetrazine ring

Radiolabel excretion was rapid and virtually completithin 48 h.
7 Faecal excretion was75% dose and urinary excretion 22% dose, §
post-dosing. Tissue radioactivity levels were cltser below the limit
of detection (0.01 mg/kg). There was no significsen difference in the
rate or route of excretion.

h

9 h (1981a)

Anonymous 1

B.6.1.1-01
(AS)

Excretion and distribution

Comparable to OECD TG 41
(1984)

GLP: No

Study acceptable

Sprague Dawley rat

Oral dose (gavage): 10 mg/kg bw
Vehicle: 0.5% gum tragacanth
Group: 5 rats/sex

Purity: not available

Radiolabel: {C]-tetrazine ring

Radiolabel excretion was rapid and virtually completithin 48 h.
7 Faecal excretion was75% dose and urinary excretion 20% dose, 9
post-dosing. The highest levels of radioactivityrevdound in liver
(0.22-0.46 mg/kg) and kidney (0.12-1.28 mg/kg).sRia levels werg
0.07-0.22 mg/L, and the remaining tissues contaib@d-0.2 mg/kg.
There was no significant sex difference in the cateoute of excretion.

6 h (1982a)

Anonymous 2

B.6.1.1-02
(AS)

Excretion and distribution

Comparable to OECD TG 41
(1984)

GLP: No

Study acceptable

Sprague Dawley rat

Oral dose (gavage): 1000 mg/kg bw
Vehicle: 0.5% gum tragacanth
Group: 5 rats/sex

Purity: 99%

Radiolabel: {C]-tetrazine ring

Within 48 h of dosing, 85-90% dose had been exdreted by 72 h
7 excretion was virtually complete. Faecal excretieas 99% dosed)
and 96% dose) and urinary excretion 2% dos€')(and 4.5% dosg
(9), 96 h post-dosing. The highest levels of radieégtwere found in
plasma (11-16 mg/L), adrenals (7-12 mg/kg), live( mg/kg) and fa
(6-8.5 mg/kg). The remaining tissues contained gfkm There was n(g
significant sex difference in the rate or routexcretion.

h

Anonymous 3
(1982b)

B.6.1.1-03
(AS)

Excretion and distribution

Comparable to OECD TG 41
(1984)

GLP: No

Study acceptable

Sprague Dawley rat
Intravenous dose: 0.1 mg/kg bw
Vehicle: propane-1,2-diol
Group: 5 rats/sex

Purity: not available

Radiolabel: {*C]-tetrazine ring

Radiolabel excretion was rapid and essentially cetapWithin 48 h.

h post-dosing. Livers from 3 animals containeddess of 0.01 mg/kd
but no other tissues in any animals contained uesicat or above th
limit of detection (0.01 mg/kg). There was no sfipaint sex difference
in the rate or route of excretion.

7 Faecal excretion was >80% dose and urinary exer@i629% dose, 96

D

=)
c

Anonymous 4
(1983)
B.6.1.1-04
(AS)
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Type of
study/species/route/dose

Remarks

Reference

Biliary excretion and absoprtion
Guideline: Commission Directiv
88/302/EEC Part B Toxicokinetic
according to Commission Directiv
94/79/EC Annex | Part 5.1

GLP: Yes

Study acceptable

Sprague Dawley rat

Group: 5 rats/sex
Purity: 99.7%
Radiolabel: {C]-tetrazine ring

Within 24 h of dosing, more than 93% dose was agdreExcretion of
> radioactivity in the bile was higher fof (43.5% dose) thaff (32.5%
sdose) while excretion of radioactivity in the urimas higher forQ
e(17% dose) thanf (7% dose). There were no sex differences in

pattern of faecal excretion (48% dose #ar49% dose fof?). Thus, the

total clofentezine absorbed was the same in botbssg 50% dose).

Oral single dose (gavage): 10 mg/kg
bw

Vehicle: aqueous 0.5% gum
tragcanth

Anonymous 5
(2007)

B.6.1.1-05

the (As)

Excretion and distribution

Method: not stated but comparable
OECD TG 417 (1984)

GLP: No

Study acceptable

Mice CD-1

Oral single dose (gavage): 10 mg/
bw

Vehicle: gum tragacanth

Group: A (587), B (53) anb C (3/sex)
Purity: not available

Radiolabel: {C]-tetrazine ring

Radiolabel excretion was rapid and virtually completithin 48 h.

té-aecal excretion was 68% dose and urine excretfi% dose, 96 h
post-dosing. Residues were < 0.01 mg/kg in the ritgjof tissues. The
highest residues were detected in liver (0.11-0gj&g). There was n
significant sex difference in the rate or routexéretion.

kg

Anonymous 6
(1982a)

B.6.1.1-18
(AS)

Excretion and distribution

Method: not stated but comparable
OECD TG 417 (1984)

GLP: No

Study acceptable

New Zealand White rabbit

Oral single dose (gavage): 10 mg/
bw

Vehicle: 0.5% gum tragacanth
Group: 3/sex

Purity: not available

Radiolabel: {*C]-tetrazine ring

In the first 48 hx 90% dose was excreted and by 96 h excretion

teomplete. Faecal excretion was 57% dose and urieecyetion 36%
dose, 96 h post-dosing. Except for the tissueb@fGIT, residues wer
highest in liver and kidney (0.24 and 0.09 mg/kespectively). The
lowest residues were detected in muscle and borH (®g/kg and
<0.01 mg/kg, respectively). Plasma contained very tesidues (0.01

kdna/kg) while bile contained higher residues (0.7¢/kg) than any of
he soft tissues There was no significant sex wiffee in the rate o
route of excretion.

wasonymous 7
(1982b)

B.6.1.1-20
(AS)

)

r

Excretion, distribution and plasma
kinetics

Method: not stated but comparable
OECD TG 417 (1984)

GLP: No

Study acceptable

Beagle dog

Oral single dose (gavage): 10 mg/
bw

Vehicle: gelatine capsule

Group: 3/sex

Purity: not stated

In the first 48 h, 96% dose was excreted and byh 3cretion wasg

complete. Faecal excretion was 95% dose and urigacyetion 2%
telose, 96 h post-dosing.Tissue residues were higheste, liver and
thyroid (1.56, 0.21 and 0.16 mg/kg, respectivelydl dowest in bone

lens and aqueous humoutO(01 mg/kg). Peak plasma radioactivi

(0.05 mg/L) occurred 4-8 h post-dosing. By 72 hopost-dosing

plasma concentrations wer®.01 mg/L. There was no significant s
kglifference in the rate or route of excretion.

Radiolabel: {C]-tetrazine ring

Anonymous 8
(1982c)
B.6.1.1-21
(AS)
ty

eX
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Type of
study/species/route/dose

Remarks

Reference

Excretion and distribution
Method: not stated but comparable

Radiolabel excretion was rapid and complete withéh Rl Faecal
t@xcretion was: 70% dose and urinary excretion 22% dose, 144 h [

Anonymous 9

os (1981)

Sprague Dawley rat

Single oral dosing: 10 mg/kg bw
Vehicle: 0.5% gum tragacanth
Group: 5/sex

Purity: 98.9%

intestine, the radioactivity was virtually elimieatfrom the body.

Radiolabel: }C]-tetrazine ring

OECD TG 417 (1984) dosing. With the exception of liver (0.01 mg/kgile(0.01 mg/kg) and B.6.1.1-22
GLP: No pituitary (0.03 mg/kg) all tissues contains reselg®.01 mg/kg. Peal (AS)
Study acceptable plasma radioactivity (0.05 mg/L) occurred 30 mirs{pdosing (the first

Beagle dog time point taken). By 12 h post-dosing plasma cotre¢ions were

Intravenous dose: 10 mg/kg bw <0.01 mg/L. By 96 h post-dosing, the concentrati@sw0.001 mg/L

Vehicle: propylene glycol in water | Which was the limit of reliable measurement undee &nalytical

Group: 2/sex conditions used. There was no significant sex wffee in the rate or

Purity: not stated route of excretion

Radiolabel: {C]-tetrazine ring

Excretion and distribution Radiolabel excretion was rapid and complete withth i Faecal Anonymous
Method: not stated but comparable|t@Xcretion was 43-44% dose, with cage debris ané eash togethef 10 (1983)
OECD TG 417 (1984) accounting for 8% dose, and urinary excretion 15%8dose, 96 ) B §.1.1-23
GLP: No post-dosing. There was no significant sex diffeeeimcthe rate or route (AS)
Study acceptable of excretion. However, due to poor recovery of oagtivity, the study]

Baboon is considered only as additional information.

Single oral dose of {C]-10 mg/kg| 96 h after the " radiolabelled dose, no significant sex differemees

bw day 1 + 56 days unlabellgd@pparent in the distribution of radioactivity irsdues. The highest

(escalating dose) +{C]-10 mg/kg| concentrations were detected in fat, liver and &jd(0.23-0.06-% of

bw day 52 administered radioactivity/kg) where tissue-to-plasratios were in the

Vehicle: 0.5% carboxymethyl order 10-3. The lowest concentration was in mudatain and whole

cellulose blood

Group: 1/sex

Purity: 98.9%

Radiolabel: {*C]-tetrazine ring

Comparative excretion and In all species, excretion of clofentezine was ramiml complete. The Anonymous
metabolism majority of elimination taking place in the firsB 4 post-dosing. The 11 (1985)
Summary document major route of excretion is via faeces. Urinaryelswange from 2% i B.6.1.1-25
Method: none cited the dog to 36% in the rabbit. In rat and mousenaryi levels are 20r (AS)
GLP: not applicable 26%; levels in mouse tending to be higher tharainAbsolute levels ir

Study acceptable excreta of bat.)oon.v.vere difficult to assess owingptmr oyerall

Rat, mouse, rabbit, calf, dog andecovery of radloactlvllty There was no significaei difference in the

bab’oon ' ' ' route or rate of excretion.

Single oral dosing: 10 mg/kg b T_he_ meta_bolism of clofentezine in all species si_dda'vas qualitative_ly

except calf (5 mg/kg bw). Beside SS|m|Iar, Wlth hydroxylatlon and replacemeqt of diime by a methylthio

one group of rats was also dosed witgroup belng. the major .patlhwa.ys. Many' minor metaboivere formed

20 mg/kg bw. in all species. Quangltatlve interspecies diffeEnavere apparent,

Vehicle: 0.5% Gum tragacanth )rnotably the fact.that.ln the calf and the baboqydroxylatlon gnd

CMC subsequent conjugation were the most prominentwagth with

Group: 1/sex except for calf ) _methythiolation being a minor route of meta_bolisTmis latter pathway

Purity > 96% is more pronounced in rodents and the rabbit.

Radiolabel: {C]-tetrazine ring

Whole-body autoradiography At 4 h post-dosing the highest levels of radioattiwere detected in  Anonymous
Method: not stated but comparable tahe intestine but also in the kidney and nasalibates. Activity was| 12 (1982)
OECD TG 417 (1984) also seen in liver, bone marrow and systemic citmh. A similar| B.g.1.1-6 (AS)
GLP: No pattern was seen at 8 h (radioactivity mostly & lthwer gut) with some

Study acceptable evidence of biliary excretion. At 24 h, with theception of the lower
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OECD TG 417 (1984)
GLP: Yes
Study acceptable

Sprague Dawley rat
Single oral dosing: 10 and 10(
mg/kg bw

Vehicle: 1% gum tragacanth
Group: 18/sex

Purity: 100%

Radiolabel: {*C]-tetrazine ring

levels, the initial clearance of the residues vegsd and extensive ove
the first 24 h post-dosing. After dosing of 10 nm/khe highest tissu
residue was detected in fat (9.2 mg/kg) at 6 hs Tasidue fell to 0.16€
mg/kg at 24 h. After dosing of 1000 mg/kg, tissasidues levels i
owere slightly higher than those of the correspogdinat 6 h but therg
was no apparent sex difference at any later timmtpoFat also
contained the highest tissue residue (177 and Ig/&gnrespectively
for @ andd) 6 h post-dosing. This residue fell to 8.9 mg/k@4h. The
mean terminal half-lives of the total radioactiesidues in plasma wel

Type of
study/species/route/dose Remarks Reference
Tissue clearance The concentration of clofentezine derived residwas determined in Anonymous
Method: not stated but comparable tahe tissues of rats 6, 24, 48, 72, 96 and 144 hqmsing. At both dose¢ 13 (1991)

rB.6.1.1-7 (AS)

U

e
determined to be 31.6 and 43.1 h at the low ankl thigses respectivelyl.

Vehicle: gum tragacanth
Group: 3 rats/sex//time point
Purity: >98%

Radiolabel: {*C]-tetrazine ring

metabolite accounted for 35% of the urinary radiwdy), and the
other involving hydroxylation of clofentezine akti3,4, or 5 positions
(free and conjugated hydroxyclofentezine isomeceawted for 34% of
the urinary radioactivity). The majority of radiaiity (at least 62%) in
faeces was present as unchanged clofentezine, pyobepresenting
unabsorbed dose. The remaining faecal material waensively
metabolised to more than 30 minor metabolites. Emtified
metabolites in urine and faeces were attributechtitiple isomers of|

mono and di hydroxylated products and conjugateset.

Plasma kinetics Residues in plasma were measured 5 min to 18 hdosstg. Total| Anonymous
Method: not stated but comparable tdplasma radioactivity rose to a maximum of 1.3-1@/lnat 4-6 h post{ 14 (1982)
OECD TG 417 (1984) dosing, and declined thereafter to a value of ©.35- mg/L at 18 hi B 6.1.1-8 (AS)
GLP: No The concentration of unchanged clofentezine rogertmximum of 0.6

Study acceptable 0.7 mg/L (46-48% of total radioactivity) at 4-6 bgt-dosing, and then

COB rat declined to 0.02 mg/L at 18 h, with a half-life 26 h. There was no

Single oral dosing (gavage): lo2Pparentsex difference.

mg/kg bw

Vehicle: gum tragacanth

Group: 5 rats/sex//time point

Purity: not stated

Radiolabel: {*C]-tetrazine ring

Plasma kinetics Residues in plasma were measured 1-24 h post-dosiogal | Anonymous
Method: not stated but comparable tdadioactivity and unchanged clofentezine in plasose to a maximum 15 (19853)
OECD TG 417 (1984) of 14-16 mg/L and 7-8.5 mgll, respectively, 6-8 lbstpdosing.| B.6.1.1-9 (AS)
GLP: No Unchanged clofentezine, which accounted for 47-5dfthe total

Study acceptable radioactivity, declined, with a half-life of 3.6 fhere was no apparent

Sprague Dawley rat sex difference.

Single oral dosing (gavage): 1000

mg/kg bw

Vehicle: gum tragacanth

Group: 3 rats/sex//time point

Purity: 99%

Radiolabel: {C]-tetrazine ring

Metabolism Urine and faeces for metabolite identification weodlected 24 h postt Anonymous
Method: not stated but comparable talosing. No sex difference was apparent in the noitatprofile. 16 (1985)
OECD TG 417 (1984) Absorbed clofentezine was extensively metabolizeith only 3% of| B.6.1.1-10
GLP: No the radioactivity in the urine present as the pacempound. 15 majo (AS)
Study acceptable and 10 minor metabolites were present in urine. Tagjor urinary

Sprague Dawley rat pathways have been identified, one leading to aawitioro-sulphur-

Single oral dosing (gavage): locontaining  derivative, 3-(2'-methylthio-3'-hydroxygnyl)-6-(2'-

mg/kg bw chlorophenyl)-1,2,4,5-tetrazine (in free and coafiggl forms thig

18




CLH REPORT FOR CLOFENTEZINE
Type of

study/species/route/dose REMHENE Reference
Metabolism Urine samples for metabolite identification werdlecied over a 96 h Anonymous
Method: not stated but comparable tperiod post-dosing. No sex difference was appairerthe metabolic| 17 (1983)
OECD TG 417 (1984) profile. Clofentezine was extensively metabolizeithwnly 5% of the| B g.1.1-24
GLP: No urinary radioactivity being due to unchanged parmemnpound. The (AS)
Study acceptable major metabolic pathway involves hydroxylation to-hyHroxy-
Baboon clofentezine which is excreted in both free fornd @s its glucuronidg
Oral dose: 'C]-10 mg/kg bw day 1 conjugate gnd acqounts for over 7Q% of the ra}didgctextractable
+ 56 days unlabelled (escalati gIrom the urine. Whlle a number of minor metaboliteese alsp present,
dose) + }*C]-10 mg/kg bw day 52 each of these, in general accounted for <1% exsindetradioactivity.
14 L One of these is thought to be 3-hydroxy-clofentezin
[*"C]-tetrazine ring i X .
Vehicle: gum tragacanth A comparison of urine coII_ected from t_h%_and 2_ r_adlolabelled dose
Group: 1/sex showed the metabolic profile was qualitatively $ami
Purity: 98.9%
Radiolabel: {*C]-tetrazine ring

Repeated dose studies

Excretion and distribution Radiolabel excretion was rapid and substantiallygeta within 48 h.| Anonymous
Method: not stated but comparable td-aecal excretion was 83% dose and urinary excretid®% dose, 96 i 18 (1982c)
OECD TG 417 (1984) post-dosing. Tissue residues were frequently belo®v mg/kg. Thel RBg.1.1-11
GLP: No highest levels of radioactivity were found in livi.3-0.7 mg/kg) ang (AS)
Study acceptable kidney (0.2-0.5 mg/kg). Some tissue levels (hearty, spleen, musclg,
Sprague Dawley rat brain) were 2-4 times higher ift than @. Plasma levels were 0.03-0.08
Repeated oral dosing (gavage): 19/L. There was no significant sex difference ie tiate or route o
mg/kg bw (14 days) excretion and the pattern of excretion was sintathat a single dos.
Vehicle: 0.5% gum tragacanth Residue levels were generally comparable to thodaeirsd in the
Group: 5/sex equivalent single dose study though certain tisft@s & contained
Purity: >98% slightly higher. In addition, plasma levels werewé than in the|
Radiolabel: }C]-tetrazine ring equivalent single dose study.
Distribution, kinetics and Residues in tissues were measured 1, 5, 10, 1:y®@%days after the Anonymous
bioaccumulation 1% dose. The highest residues were found in live# @@g/kg) 20-25 19 (1981b)
Method: not stated but comparable taays after the Ldose. After 5-15 days, a plateau was reached/én,|| B.g.1.1-12
OECD TG 417 (1984) kidney, @ heart, skin and ovaries with residues being Zwesi higher (AS)
GLP: No than after 1 day. There was an increase in radieacesidues in
Study acceptable adrenalsd heart, muscle, lung and fat but no definite plaseeould be
Sprague Dawley rat discerned. However, residues in fat were 8 timehdni after 25 days
Repeated oral dosing (gavage): Rthan after 1 day. No accumulation occurred in bdawnain, eyes, spleen,
mg/kg bw (25 days) testes, blood and plasma.
Vehicle: 0.5% gum tragacanth
Group: 18/sex
Purity: >98%
Radiolabel: {*C]-tetrazine ring
Distribution in maternal and foetal | Clofentezine was rapidly absorbed and distributetti wiaternal plasma Anonymous
tissue and bioaccumulation levels of 4-6 pug/mL 6 h post-dosing. The highestemsl residues 20 (1981)
Method: not stated but comparable ftovere found in fat and ranged from 8-13 ng/g 6 htosing and 2-7 ug  B.6.1.1-14
OECD TG 417 (1984) /g 24 h post-dosing. The tissue-to-plasma ratioeimsed from 2 to 5.3 (AS)

GLP: No
Study acceptable

Sprague Dawley rat

Oral dose: 3200 mg/kg bw/d fro
GD 7-13 + 320 mg/kg bw/d on GI
14 + untreated from GD 15-19
single £“C]-10 mg/kg bw on GD 20
Vehicle: 0.5% carboxymethyl
cellulose

Group: 5 pregnant rats

Purity: Not stated

m
hequivalent to or less than those found in plasmafe@tezine and/or it$

over this period, indicating that residues may augate in fat after
repeated dosing. The lowest maternal residues feered in eye and
brain both 6 and 24 h post-dosing, and with theeption of liver and
kidney, residue levels in the remaining tissuesh2dost-dosing werg

. metabolites does not appear to readily cross theepta since 6 h pos|
dosing residue levels in foetuses were lower (0Z7fi/g) than in most
maternal tissues except eye and brain. The clearaamte from the
foetus appeared to be slower than from the mateisgles, indicating
that accumulation could take place after repeatesindg. However, the
sensitivity of the study was limited by the use LBC to measure

b

Radiolabel: {*C]-tetrazine ring

residue levels rather than co-chromatography.
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Type of

study/species/route/dose REMHENE Reference
Plasma kinetics Residues in plasma were measured 1-24 h post-doBirgge was ng Anonymous
Method: not stated but comparable ftapparent sex difference. Total plasma radioactirdse to a maximum 21 (1985b)
OECD TG 417 (1984) of 0.80 mg/L at 4 h post-dosing, and declined thkee to a value of Bg.1.1-13
GLP: No 0.17 mg/L at 24 h. The concentration of unchandefitatezine rose tq (AS)
Study acceptable a maximum of 0.17 mg/L (10-28% of total radioadtiyiat 4 h post-
CD Sprague Dawley rat dosing, and then declined rapidly to 0.01 at 1@ith a half-life of 1.6
Oral doses: unlabelled 10 mgllgh- Pre-dosing with clofentezine for 14 days resbitean increase in the
bw/d for 14 d+single!fC]-10 mg/kg| "ate of metabolism when compared to administratioa single dose.
bw
Vehicle: 0.5% gum tragacanth
Group: 26/sex
Purity: 98.9%
Radiolabel: }C]-tetrazine ring
Enzyme induction Livers were examined for aniline hydroxylase atyivilevels of| Anonymous
Method: not specified cytochromes P-450 and b5, and microsomal proteiceatration, 24 | 22 (1983a)
GLP: No after the final dose. At 27000 ppm, a 50% incre@s¢he level of| B g.1.1-15
Study acceptable cytochrome P450 and 2-fold increases in the levatytochrome b5 (AS)
Charles River CD rat and in the activity of aniline hydroxylase were rfidu No induction wag
Dietary administration observed at 40 ppm. Clofentezine appears to benayme inducer of
5 groups of 6: 1) phenobarbitong the phenobarbitone type
for 4 days; 2) 20-methylcholanthrene
2 days; 3) clofentezine (40 ppm) for
8 weeks; 4) clofentezine (27000
ppm) for 8 weeks; 5) basal diet.
Purity: 100.2%
Unlabelled
Enzyme induction A 2 wk withdrawal period has been shown to virtyaléverse thg Anonymous
Method: not specified effects of the induction of microsomal mixed-fuocti oxidase§ 23 (1983b)
GLP: No resulting from 10 wks administration of clofenteziat 27000 ppm t¢ B 6.1.1-16
Study acceptable rats. At the end of the withdrawal period liver gleis and the level of (AS)
Charles River CD rat cytochrome P450 were not significantly differerdarfr those of contro
Dietary administration animals. Moreover, the levels of cytochrome b5 wals® reduced tg
Groups of &: 1) phenobarbitone fof 1-5 times that of control.
4 days (positive control); 2) basal
diet 3) clofentezine (27000 ppm) for
10 weeks after 2 week of withdrawal
period
Purity: 100.2%
Unlabelled
Enzyme induction At 400 ppm there was an increase in the level ar@siomal protein Anonymous
Method: not specified (+12%), aldrin epoxidase (22-32%), ethoxycoumargetiylase (201 24 (1986)
GLP: No 49%), and cytochrome P-450 (24-36%) in both sekiesre was alsoan B.g.1.1-17
Study acceptable increase in the unit relative liver weight (+10%hda level of (AS)
Charles River CD rat cytochrome b5 (+53%) b5 i only. At 40 ppm, ethoxycoumarin

deethylase was slightly increaseddronly. The results suggest that the

Dietary administration
5 groups of 10/sex: basal dig
clofentezine 2 weeks (10, 40 and 4
ppm); phenobarbitone.

Purity: 98.8%

Unlabelled

t;threshold for El lies between 40 and 400 ppm. Taitepn of El and the
p@bsorption maxima of the carbon monoxide bindingctia confirm
that clofentezine is a phenobarbitone type enzymader

Enzyme induction

Method: not specified

GLP: No

Study acceptable

CD mice

Dietary administration

Groups for 2 weeks: basal di
(103); clofentezine (93) 8 weeks

At 27000 ppm the levels of cytochrome P450 and kfevincreased
fold, and the mean liver weight increased by 37%er€ was a marging
effect on El at 400 ppm.

D

3 Anonymous
| 25(1984)

B.6.1.1-19
(AS)

(400 and 27000 ppmy;
phenobarbitone 4 days{%

Purity: 99.6%

Unlabelled
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Type of
study/species/route/dose
Evaluation of existing K data from | The plasma concentratiovs time profiles for clofentezine and total Webster

Remarks Reference

studies: radioactivity were consistent with the oral or avenous dose routes [n (2016)
rats and dogs. Following a post-dose absorptionsghafter oral B.6.1.1-26
- Anonymous 13 (1991) [B.6.1.1-7 administration, clofentezing IeV(_eI_s declined ine@gally mono-phas_i (AS)
(AS)]: single dosing/rat/oral/10, manner. Plasma total radlogctlwty I_e\_/els Qecllnech generally bi-
1000 mg/kg bw. phaSIF) manner after oral or i.v. admln!stra}tlonef’éhwas no apparent
— Anonymous 14 (1982) [B.6.1.1-8 | S€* difference in any of the pharmacokinetic patansecalculated.
(AS)]: single dosing/rat/oral/10 In rats, systemic exposure .to total radioactivit;@vponsistently greater
mg/kg bw. than exposure to clofentezine at each dose withah study. Tmax o

clofentezine and total radioactivity were generalpmparable
Systemic exposure to clofentezine, as well as tal tadioactivity,
increased with dose in a non-proportional mannerbath sexes
Systemic exposure to clofentezine was greater Viaig a single
4 administration than following multiple administratis, which indicates
11 (AS)]: repeated dosing/rat/orall i,creased metabolism of parent. No consistent reiffees in Fa, or
10 mglkg bw. T, of clofentezine between doses were noted. Howelgr of total
—Anonymous 8 (1982c) [B.6.1.1-21} radioactivity was longer at 10 and 1000 mg/kg ia $tudy where tota
(AS)]: single dosing/dog/oral/10 | radioactivity was quantified over a longer periofi time (terminal
mg/kg bw samples taken up to 144 h) and therefore this lifelfvalue is
—Anonymous 9(1981) [B.6.1.1-22 | considered to be the most reliable.
(AS)]: (single dosing/dog/i.v./0.1 | In dogs, following i.v. administration, clearancé total radioactivity
mg/kg bw) was low compared to hepatic and renal blood flow #re volume of
distribution was high compared to total body wat@hsolute oral
bioavailability of total radioactivity was low in afes and females (4
5%).
Systemic exposure to total radioactivity was gneateats than in dogs
following oral administration of clofentezine at irify/kg. No consistent
differences in Tmax or 1J, between species were noted.

— Anonymous 15 (1985a) [B.6.1.1-9
(AS)]: single dosing/rat/oral/ 1000
mg/kg bw.

- Anonymous 18 (1982c) [B.6.1.1-

9.1 Short summary and overall relevance of the providedoxicokinetic information on the
proposed classification(s)

Following oral administration to the rat, mousephbid, dog and baboon, excretion of clofentezine
was rapid and complete. The majority of eliminatomcurred in the first 48 h post-dosing (80-90%)
and was complete by 96 h. The major route of exnras via faeces. Urinary levels range from 2%
in the dog to 36% in the rabbit. In rat and mousmary levels are 20-26%; levels in mouse tending
to be higher than in rat. There was no significax difference in the route or rate of excretion.

A comparison of oral and i.v. dosing indicates tfzmces are the major route of excretion in both
cases. The amount excreted via urine and faecesdideem to differ after oral or intravenous

administration. Data on biliary excretion in raBg.1.1-05) confirm EFSA's original estimation of

oral absorption (EFSA Scientific Report (2009) 269,13) established in 50%.

Radioactivity is widely distributed but low levets residues are found in organs and tissues. The
levels in plasma reached a maximum 4 to 6 houes aft oral dose. The highest residues were found
in the liver. Although the repeated dosing studggasts that residues may accumulate in fat, the
results were not consistent and bioaccumulatioisonsidered for clofentezine.

The plasma concentratiors time profiles for clofentezine and total radioait}i were consistent
with the oral or intravenous dose routes in ratd dogs. Following a post-dose absorption phase
after oral administration, clofentezine levels demdl in a generally mono-phasic manner. Plasma
total radioactivity levels declined in a generdliyphasic manner after oral or i.v. administration.
There was no apparent sex difference in any optiamacokinetic parameters calculated.

In rats, systemic exposure to total radioactivigsveonsistently greater than exposure to clofemezi
at each dose within each studymal of clofentezine and total radioactivity were geiigr
comparable. Systemic exposure to clofentezine,edksas to total radioactivity, increased with dose
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in a non-proportional manner in both sexes. Systemposure to clofentezine was greater following
a single administration than following multiple aidistrations, which indicates increased
metabolism of parent. No consistent difference$rnrax or T, of clofentezine between doses were
noted. However, 1, of total radioactivity was longer at 10 and 100§/kg in the study where total
radioactivity was quantified over a longer periddtime (terminal samples taken up to 144 h) and
therefore this 7, value is considered to be the most reliable (3248 h at the low and high doses
respectively).

In dogs, following i.v. administration, clearancktotal radioactivity was low compared to hepatic
and renal blood flow and the volume of distributias high compared to total body water. Absolute
oral bioavailability of total radioactivity was loim males and females (4-5%).

Systemic exposure to total radioactivity was gremteats than in dogs following oral administratio
of clofentezine at 10 mg/kg. No consistent diffeegin T, or T12between species were noted.

Metabolism data from rats show that after oral nigsunchanged clofentezine was the major
component in faeces whereas the material excretedtiurine consisted mainly of metabolites. In
the faeces 50% was excreted unchanged; the restnvedabolized to more than 20 minor
metabolites. The percentage of the administere@ doshe faeces increases with dose suggesting
saturation. It is noted that the high dose satomagtivident in some of the studies would confound an
clear conclusions on dose response relationships.

The metabolism of clofentezine was determined enuhine of the rat, mouse, rabbit, dog, calf and
baboon being qualitatively similar, with hydroxytat and replacement of chlorine by a methylthio
group being the major pathways. Many minor metabslivere formed in all species. Quantitative
interspecies differences were apparent, notablyattethat in the calf and the baboon, hydroxylatio
and subsequent conjugation were the most prompethivays, with methythiolation being a minor
route of metabolism. This latter pathway is morenaunced in rodents and the rabbit (Figure 1 and
Figure 2).

Figure 1: Proposed metabolic pathway of clofentezine inrétte

Cl Cl
N—N Minor metabolites (many) and
/ \ uncharacterised radioactivity
(‘streaking' on TLC plates etc.)
N=N U=28%; F=23%

Clofentezine

TR
m m D mm

U=5%; F=0.7% U =3%;

|

Conjugates
mainly 3 and 4 hydroxy +
small amount of 5 hydroxy
U=25%

cz\z

Conjuga(e Conjuga(e

(U = urine, F = faeces. Figures refer to % of total in faeces or urine extract)
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Figure 2: Proposed metabolic pathway of clofentezine in baboo

: N=—N :
Clofentezine
(M = 3%; F = 5%)
cl

OO 008

4-hydroxy-clofentezine 3-hydroxy Clofentezine
(M =25%; F =12%) (probable, <1%)

4- hydroxy clofentezme B-D- glucuronlde
6%; F = 649

(Figures in brackets refer to percentages of the total radioactivity extractable from urine)

SCH,

NP =5 o2

Possible OH

Conjugate
(M =5%; F =4%)

Finally, according to observations made in rats amde clofentezine appears to be an enzyme
inducer of the phenobarbitone type. In rats, absedevel of 27000 ppm a 50% increase in the level
of cytochrome P450 and 2-fold increases in thellef’feytochrome b5 and in the activity of aniline

hydroxylase were found, but the effect could beersed after a 2-week withdrawal period; no

induction was observed at 40 ppm.
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10 EVALUATION OF HEALTH HAZARDS

10.1 Acute toxicity - oral route

Table 13: Summary table of animal studies on acute orakttyxi

Species, strain, sex,

Method, guideline, no./group, test Value Reference
deviations if any substance, dose levels, LDsgg
duration of exposure
Acute oral toxicity | Purity: 99% Mortality: not occurred. Anonymous
study in rats Rat strain: Sprague- Clinical signs: slight urinary incontinence inland 12 at 3209 26 (1980)
Method comparable [ Dawley mg/kg bw and slight salivation indlat 1131 mg/kg bw. Pink (AS)
to OECD 401 Oral (gavage) coloration of faeces (attributed to the test chefjibetween 20 5551101
GLP: No (prior to | vehicle: 0.5% gum ang 22 holurs weztzeseen ﬁ(ﬂeg dosing in femaled dbat levels
GLP enforcement) | tragacanth (aq) and in males at 2261 mg/kg bw.
Study acceptable as| 3 rats/sex/dose ﬁodywelght no treatmentIrela;edﬁeﬁects.
supporting ) ecropsy. no treatment related effects.
information Doses: 0, 800, 1131,
o 1600, 2261 and 3200
Deviations: 3 mg/kg bw LDsy: >3200mg/kg bw for both sexes
animals/sex/dose 14-d b . iod
instead of 5 -day observation perio
animals/sex/dose
Acute oral toxicity | Purity: 99.3% Mortality: not occurred. Anonymous
study in rats Rat strain: Sprague- Clinical signs: not observed. 27 (1986a)
Method: OECD 401 | Dawley Bodyweight no effects. (AS)
GLP: No (priorto | Oral (gavage) Necropsy. no treatment related effects. B.6.2.1.1-02
GLP enforcement) |\/ehicle: 0.5% (Wiv)
Study acceptable | carboxymethyl cellulose | | p,: >5200mg/kg bw for both sexes
(aq)
5 rats/sex/dose
Doses: 5200 mg/kg bw
(limit test) and controls
14-day observation period
Acute oral toxicity | Purity: 99.1% Mortality: not occurred. Anonymous
study in mice Mice strain: CD-1 Clinical signs: not observed. 28 (1980a)
Method comparable | ora| (gavage) Bodyweight (|) significant in® (days 1-8). Snowdon, P.J.
to OECD 401 . . ; (1980af
. ) Vehicle: 0.5% gum Necropsy. spleen with pale and pitted appearance or appwren
gtg N? (prior tot tragacanth (aq) small in 4/6% and 1/6 vs.0/63 and 1/6 of controls. (AS)
enforcement) 6 mice/sex/dose B.6.2.1.2-01
Study acceptable | oo 3200 mgikg bw | LDso: >3200mg/kg bw for both sexes
(limit test) and controls
14-day observation period
Acute oral toxicity | Purity: 99.3% Mortality: not occurred. Anonymous
study in mice Mice strain: Swiss Clinical signs: not observed. 29 (1986D)
Method: OECD 401 | CR1:CD1 (ICR) BR . (AS)
. Bodyweight no effects.
GLP: No (prior to Oral (gavage) B.6.2.1.2-02

GLP enforcement)
Study acceptable

Vehicle: 0.5% (w/v)
carboxymethyl cellulose

(ag)
5 mice/sex/dose

Doses: 5200 mg/kg bw
(limit test) and controls

14-day observation perig

Necropsy. no treatment related effects.

LD s >5200mg/kg bw for both sexes
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Species, strain, sex,

Method, guideline, no./group, test Value Reference
deviations if any substance, dose levels, LDsg
duration of exposure
Acute oral toxicity | Purity: 99.1% Mortality: not occurred. Anonymous
study in hamster Hamster strain: Syrian | Clinical signs: not observed. 30 (1980)
i\/le(t)hEogDcargfarable Oral (gavage) Bodyweight no effects. Snowdon,;.J.
N . . Vehicle: 0.5% gum Necropsy. no treatment related effects. (1980b)
GLP: No (priorto | yragacanth (aq)
GLP enforcement) (AS)
Stud tabl 6 hamsters/sex/dose LDsq >3200mg/kg bw for both sexes B.6.2.1.3-01
udy acceptable Doses: 3200 mg/kg bw
(limit test) and controls
14-day observation period
Acute oral toxicity | Purity: 98.8-99.6% Mortality: not occurred. Anonymous
study in dogs Dog strain: Beagle Clinical signs: not observed. 31 (1981)
L\Aeéhé’gsargfarable Oral (gavage) Bodyweight no effects. Snowdon, P.J.
N . ) Vehicle: 0.5% gum Necropsy slight focal hyperplasia of the renal papillary (19813)a
GLP: No (priorto | yragacanth (aq) epithelium was observed amongst treated male aneléedogs
GLP enforcement) 2 dogs/sex in controls arjd®lthough such changes were not evident in contrihis, is B.6.(§?4—01

Study acceptable

at 2000 mg/kg bw andil
at 1000 mg/kg bw

common, spontaneous lesion in laboratory dogs.

14-day observation perig

LD s >2000mg/kg bw for both sexes

aStudy for the determination of concentrationsgneous gum tragacanth suspension

10.1.1 Short summary and overall relevance of the providednformation on acute oral toxicity

In an acute oral toxicity study in rats (B.6.2.01) acceptable as additional information thesd.D
(both sexes) was greater than 3200 mg/kg bw/dayirarmhother acute oral toxicity study in rats

(B.6.2.1.1-02) the LB (both sexes) was greater than 5200 mg/kg bw/day.

In acute oral toxicity study in mice (B.6.2.1.2-Qhg LDy, (both sexes) was greater than 3200 mg/kg
bw/day and in another oral toxicity study in mi&§.2.1.2-01) the LB (both sexes) was greater

than 5200 mg/kg bw/day.

In an acute oral toxicity study in hamster (B.6.2-Q1) the L3, (both sexes) was greater than 3200

mg/kg bw/day.

In an acute oral toxicity study in dogs (B.6.2.01-the LDy (both sexes) was greater than 2000

mg/kg bw/day.

10.1.2 Comparison with the CLP criteria

The LDso observed in the six studies performed in four Eseare clearly above the threshold value

of 2000 mg/kg bw for triggering acute oral toxictthassification according to CLP Regulation.

10.1.3 Conclusion on classification and labelling for acwg oral toxicity

Data available indicates that clofentezine doegeumptire classification for acute oral toxicity.
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10.2 Acute toxicity - dermal route

Table 14: Summary table of animal studies on acute dermatity

Method, guideline,

Species, strain, sex,

deviations if any no./group, test substance, Value Reference
dose levels, duration of LDso
exposure
Acute dermal Purity: 99.1% Mortality: not occurred. Anonymous
toxicity study in rats | Rat strain: Sprague Dawley | Clinical signs: not observed. 32 (1980b)
Method comparable tyehicle: 0.5% gum tragacanthBodyweight no effects. Snowdon, P.J.
OECD 402 (aq) (1980c}
. . q Necropsy. no treatment related effects.
GLP: No (prior to 6 rats /sex/dose (AS)
GLP enforcement) | b < os: 1332 mgfkg bw (limit | LDso: > 1332mg/kg bw for both sexes B.6.2.2-01
(Ij)ewatlonsk:) Lllmlt200( test) and controls
ose was below .
mg/kg bw. Occlusive 31 h qf exposure (occlusive
dressing for 21 h ressing)
instead of semi- 14-day observation period
occlusive for 24 h
Study acceptable as
supporting
information
Acute dermal Purity: 99.3% Mortality: not occurred. Anonymous
toxicity study in rals | Rat strain: Sprague Dawley | ciinical signs: not observed. 33 (1987)
Method comparable tyehicle: 0.5% carboxymethyl ;
- Bodyweight no effects. (AS)
OECD 402 cellulose (aq) yweig B.6.2.2-02

GLP: No (prior to
GLP enforcement)

Deviations: Occlusive
dressing instead of
semi-occlusive

Study acceptable

5 rats /sex/dose

Doses: 2100 mg/kg bw (limit
test) and controls

24 h of exposure (occlusive
dressing)

14-day observation period

Necropsy. no treatment related effects.

LDsg >2100mg/kg bw for both sexes

& Study for the determination of concentrationsquneous gum tragacanth suspension

10.2.1 Short summary and overall relevance of the providednformation on acute dermal

toxicity

In an acute dermal toxicity study in rats (B.6.2D-acceptable as additional information thesd.D

(both sexes) was greater than 1332 mg/kg bw/day.

In another acute dermal toxicity study in rats (B.B-02) the LI, (both sexes) was greater than

2100 mg/kg bw/

day.

10.2.2 Comparison with the CLP criteria

LDsp greater than 2100 mg/kg bw is above the threshallse of 2000 mg/kg bw for triggering acute

dermal toxicity classification.

10.2.3 Conclusion on classification and labelling for acweg dermal toxicity

Data available indicates that clofentezine doesemtire classification for acute dermal toxicity.
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10.3 Acute toxicity - inhalation route

Table 15: Summary table of animal studies on acute inhalabaicity

Species, strain, .

Method, guideline, | sex, no./group, Test substance, Dose levels, form and partic Value LC Reference

deviations if any duration of size (MMAD) >0

exposure
Acute inhalation Rat strain: SpragueThe study was performed with a preparation:| Mortality : not seen. Anonymous
Yy
toxicity study in Dawley wettable powder (WP) containing 77.6-82.4% Clinical sians: 34 (1982)
rats Whole bod wiw of clofentezine. inical Signs.
y coolness to touch and (AS)
Method comparablé exposure system Value pale eyes on removal ¢f B.6.2.3-01
to OECD 403 for 6 hour and Parameter inA‘r::(\:i/i?ent Preparation| | animals from the
GLP: No (prior to thbereaft(te.r 14-day ol g exposure chamber.
observation .
GLP enforcement) i concentration (mg/L) 9.08 11.35 Bodyweight no
Deviations: 6 h of |2 animals/sex/dos¢™ Mean achieved effects.
exposure instead o atmosphere 151 1.89 Necropsy. no treatmen
4h concentration (mg/L) lated ff t
Particle size (MMAD related eriects.
Study acceptable 2.7+0.2
: + GSD) LCs> 1.51 mg/L
as supporting e 507 &
: - % inspirable (< 4 o
information >79.6%
pm)

Acute inhalation Rat strain: Purity: 98.2%. Mortality : not seen. Anonymous
ici i HsdHanTM: WIST . . 201
It,:gmty study in rats Parameter Value Clinical signs: not 35 (2010)
hod b " Nominal concentration (mg/L) 6.17 seen. (AS)
Method comparable Nose-only for 4 Mean achieved atmosphere , B.6.2.3-02

to OECD 403 hour exposure ang concentration (mg/L) 520 chf)dywelght no
GLP: Yes thereafter 14-day Chamber flow rate (L/min) 50 effects.
observation Particle size (MMAD+ GSD) 3.24 +2.45 Necropsy abnormally,
Study acceptable | .o /dost % inspirable (< 4m) 59.3% dark lungs in 2/5;.
LCs0>5.20 mg/L

10.3.1 Short summary and overall relevance of the providednformation on acute inhalation
toxicity

In an acute inhalation toxicity study in rats (R.8-01), performed with a preparation consisting of
wettable powder (WP) of clofentezine and deemeeé@eble only a supporting infomrmation, 4¢C
was found to be greater than 1.51 mg/L after 6-lexposure.

In another acute inhalation toxicity study in ragsried out with clofentezine Lsgwas found to be
greater than 5.20 mg/L after 4-hour exposure.

10.3.2 Comparison with the CLP criteria

The 4-hour inhalation L& of > 5.20 mg/L for rats is above the value forssiéication in the CLP
Regulation (i.e. 5 mg/l dust/mist). No classificatifor acute inhalation toxicity is proposed.
10.3.3 Conclusion on classification and labelling for acwg dermal toxicity

Data available indicates that clofentezine doegemire classification for acute inhalation togyci
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10.4 Skin corrosion/irritation
Table 16: Summary table of animal studies on skin corrosiotation

Method, guideline, Species, strain, sex, no./group Results Reference
deviations if any Test substance, -Observations and time point of onset

Dose levels -Mean scores/animal

duration of exposure -Reversibility
Skin irritation study | pyrity: 99.1% Only slight oedema (not graded) was Anonymous
I'\r/ll gt:lng‘a pigs et Guinea pig strain: Dunkin-Hartley observed in 2/12 test application areas: ?;5 (19(180(2)

eéthod comparable to i —1 until 2 % days after washing applicatiop =>nowcon,
OECD 404 6 animals (female) area Y g.app P.J (1980d}
) ; Vehicle: 0.5% gum tragacanth (a ) ) o

GLP: No (prior to GLP 0 g g (aq) —1 from 2 ¥ hours after washing applicatipn  (AS)
enforcement) Test preparation: 333 mg/mL of the test area until 2 ¥ days. B.6.2.4-01

Deviations: Guinea chemical in the vehicle.

pigs used rather than | 4 sites of application/animal: 0.2 mL of thelt is not known according to data available {f
rabbits; exposure time| test preparation in two sites (A and D), 1 | both areas corresponded to 1 or 2 animals
24 hours rather than 4| with 0.2 mL of vehicle (B) and one for
hours; test chemical | blank (C). Conclusion:Negligible primary skin
applied under an 24 h of exposure and 7 days of observatipirritation

occlusive dressing
rather than a semi-
occlusive dressing.

Study acceptable as

supporting
information
I'n vitro skin irritation: | Purity: 98.7% SRR S — GegroklesH.’
; . egative ositive es
human skin model test siin model: (non-cancerous), adult human- ool | Control | Chemical (2015)
Method OECD 439: | derived epidermal keratinocytes (NHEK) Mean (AS)
EPISKIN-SMTM cultured to form a multilayered, highly relative 1014 B.6.2.4-02
GLP: Yes differentiated model of the human tissue | 100+4.8 | 185+6.11 o
' epidermis viability -
Study acceptable . (%)+SD
Control negative (1QL): Phospahte - — -
Buffered Saline (PBS) Evaluation criteria according to the method
Control positive (1QuL) : 5% sodium Irritant: < 50% mean tissue viability (%6
dodecyl sulfate (SDS) negative control). . o
Clofentezine: (10 mg + 10L distilled Non-Irritant: > 50% mean tissue viability

0 .
water) (% negative control)

Conclusion:Non-irritant

& Study for the determination of concentrationsqneous gum tragacanth suspension

10.4.1 Short summary and overall relevance of the providednformation on skin
corrosion/irritation

In Crome S.J., Sanderson D.M. and Brooks P.N. (@P&uinea pig skin irritation study slight
oedema (not graded) was observed in 2/12 applicaites of 6 animals (two sites/animal). It is not
known if these two positive responses in two aion sites occurred in one or two animals. The
result indicated negligible primary irritation ofoentezine. The study is considered acceptable as
additional information due to a large number ofidehcies (see Table 16). Besides, the test méateria
used is not deemed appropriate to evaluate thatiom potential of clofentezine since consistec of
suspension of 333 mg/ml of the test chemical inviileicle. According to the method when testing
solids (which may be pulverised, if considered ssaey), the test substance should be moistened
with the smallest amount of water (or, where nesrgssof another suitable vehicle) sufficient to
ensure good skin contact.

In Gehrke H., (2015)ni vitro humanskin irritation based on OECD 439 method the restilnean
relative tissue viability > 50% indicated the nontative potential of clofentezine. It has to bated
that according to the ECHA Guidance on the appboadf the CLP criteria (July 2017) this method
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can reliably distinguish non-classified from cléigssi substances and it is considered valid in the
evaluation of skin irritation potential of substasc
10.4.2 Comparison with the CLP criteria

The result of mean relative tissue viability ob&nn thein vitro humanskin irritation was 101.4%.
The evaluation criteria included in the OECD 43%hod establishes that a test material substance is
considered non-irritant when the mean relativaugsgability is > 50%. Consequently, clofentezine
is not irritant to the skin.

10.4.3 Conclusion on classification and labelling for skircorrosion/irritation

Data available indicates that clofentezine doesemuire classification as skin irritant.

10.5 Serious eye damage/eye irritation
Table 17: Summary table of animal studies on serious eyeadaraye irritation

Method, guideline, Species, strain, sex, Results Reference
deviations if any no./group, test -Observations and time point of onset
substance, dose -Mean scores/animal
levels -Reversibility
duration of exposure
Iranbebilgltatlon study in Purity: 99.3% Results of animals with unwashed eyes after insititia g? rz)l/gw;(;s
Rabbit strain: New —
Guideline: US EPA 81-4 | Zealand albino Cornea Iris Conjunctiva (AS)
comparable to OECD 405| g animals (female) Redness| Chemosis B.6.2.5-01
GLP: No (prior to GLP 70 mg of undiluted test | |After 24
enforcement) material equivalent to a| |[hours 0]00]0]0]0|00]0]0]0]0]1]0)0]0]1/0|00|0]0|0|O
Study acceptable yolqme Qf 0.1 ml After 48
instilled into one eye. hours 0/0(0{0{0{0|0|0|0|0|0|0|0|0[0|0|0|0|0|0|0|0|0|0
The other one served a$ |afier 72
control. hours 0]0{0|0|0|0{0|0|0|0|0]0|0[0|0|0|0|0]0|0[0|0|0[0
Eyes remained . .
ur):washed after 2/6 animals showed slight erythema of 0.33 (meairegc
instillation. after 24, 48 and 72 h).
Observations after 1, 24,Conclusion:Not eye irritant.
48 and 72 h and day 4
and 7 (end of the study

10.5.1 Short summary and overall relevance of the providedinformation on serious eye
damage/eye irritation

In Liggett M.P. & Parcell B.l. (1986) eye irritatiostudy in rabbits the only lesion observed was
conjunctival erythema of 0.33 (mean score afte484and 72 h) in 2/6 animals.
10.5.2 Comparison with the CLP criteria

According to the ECHA Guidance on the applicatibrth@ CLP criteria (July 2017) when 6 rabbits
are used in the eye irritation study the test nedtes considered irritant to the eye when conjuwadt
erythema is> 2 in at least 4/6 animals. The erythema of 0.32/Ghanimals obtained in the study
does not meet the criteria for classification asaiting to the eyes according to CLP.

10.5.3 Conclusion on classification and labelling for sedus eye damage/eye irritation

Data available indicates that clofentezine doesemire classification as eye irritant.
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10.6 Respiratory sensitisation

10.6.1 Short summary and overall relevance of the providednformation on respiratory
sensitisation

No data available.

10.6.2 Comparison with the CLP criteria

No data available.

10.6.3 Conclusion on classification and labelling for resjpatory sensitisation

Data lacking.

10.7 Skin sensitisation

Table 18 Summary table of animal studies on skin sensitisa

Test
Type of substance, Dose levels Reference
study/data species, strain duration of exposure and results
sex, no./group
Guinea pig Purity: not stated Preliminary test: Anonymous
maximisation test | o iin | Intradermal injection (induction): no test perfoxineA saturated solution 38 (1982)
(GPMT) Hartley guinea (80 g/l) of the test compound in ethanol equivaters concentration of 846 (AS)
Guideline: OECD | pigs (females) | P/V was used. B.6.2.6-01
406. 20 animals for | Topical application (induction and challenge): 4inga pigs with 4
Deviations: An main tested application sites/animal were treated (occlusivéctpa24 h) with the
additional topical group and 20 for following concentrations in ethanol:
application of the tes} control - 0.5 g of the neat test chemical moistened withnfl.6f ethanol.
chemical was applied . -50% and 25% suspensions.
: ; Vehicle: ethanol ; .
!mmedlately. post - A saturated solution (0.8 g/l) in ethanol.
mrg:e?al Injection Results: individual irritation scores after 24/48ére 0 (no reaction) in the
y L 4 guinea pigs.
GLP: No (prior to . .
GLP enforcement) Main test:
Study acceptable Induction intradermal Test
injectionDay 1
1 FCA (Freund’s Complete Adyuvant)
2 Saturated solution (8 % p/v)
3 Saturated solution (8 % p/v) mixed w(th
FCA in proportion 1:1
Induction topical application | 0.5 g of the neat test chemical moisterjed
Day 1 (occlusive patch 48 h) | with 0.5 ml of ethanol
Induction topical application | 0.5 g of the neat test chemical moisterjed
Day 8(occlusive patch 48 h) | with 0.5 ml of ethanol
-0.5 g of the neat test chemigal
Challengetopical application | moistened with 0.5 ml of ethanol
Day 22(occlusive patch 24 h) -50% suspension of the test material |in
ethanol
*Used to ensure that a non-irritant concentrati@s wsed and applied in other flank
of the animal
Control group had the same treatment on day 1 amir) ethanol instedd
of active substance.
No concurrent positive control was conducted, bsitohical data presented
(results of 16 studies using positive controls frb®79 to 1982) confirmef

the laboratory's proficiency in detecting knownnskensitizers.
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Test
Type of substance, Dose levels Reference
study/data species, strain duration of exposure and results

sex, ho./group

Results

2/20 (10%) animals showed a weak response (gra@d h)after challeng
with the neat test chemical but not at 48 hours.rééponse in the contrgls
was observed (0/2B 0%)

[¢)

Challenge phase Incidence of significant
responses

Group 24 hours 48 hours
0.5 g of neat test chemical Control 0/20 0/20
moistened with 0.5 mL Test 2/20 0/20

ethanol

50% suspension of the test Control 0/20 0/20
chemical in ethanol Test 0/20 0/20

&: The two positive responses are of grade 1

ConclusionNot sensitising.

10.7.1 Short summary and overall relevance of the providednformation on skin sensitisation

A guinea pig maximisation test (B.6.2.6-01) wasf@aned with 20 animals for the tested and
control groups. Concentration of intradermal in@ctwas an 8% p/v saturated solution of the test
chemical in ethanol. It has to be noted that afteadermal injection the area was immediatelye@st
with a topical application of 0.5 g of the test eral moistened with 0.5 ml of ethanol. One week
later this same concentration was used for thec#ébpnduction application. After two weeks of the
topical induction, two concentrations were testethe challenge phase:

— After challenge with 0.5 g of the test material stened with 0.5 ml of ethanol a positive
response was observed in 2/20 animals (10%). Thponse in these two animals was
observed 24 hours after challenge but not aftdratBs.

- A 50% suspension of the test material in ethand used in another flank of the animal to
ensure that a non-irritant concentration was usledresponse was observed in any of the 20
animals (0%).

No response was observed in the 20 animals ofdhtrat group (0%). According to the results of
the study, clofentezine did not show skin senditrapotential.
10.7.2 Comparison with the CLP criteria

A response in 30% of the animals in the maximisatest is required for classification. 2/20 (10%)
guinea pigs displayed skin reactions after chakbewgh clofentezine. Consequently, the criteria for
classification are not met.

10.7.3 Conclusion on classification and labelling for skirsensitisation
Data available indicates that clofentezine doegemtire classification as skin sensitiser.
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10.8 Germ cell mutagenicity

Table 19: Summary table of mutagenicity/genotoxicity tastsitro

Meth.Od.' gu@ehne, Test system s SIS ENEE e Results Remarks Reference
deviations if any dosage
Bacterial gene  mutation| Salmonellatyphimurium:| Clofentezine Negative No McConville
(Ames Test) TA1535, TA100,| Purity: Not stated cytotoxicity. (1980)
Pre-OECD TG 471 (1983) TA1538, TA98, TA1537| 10, 33, 100, 330, 1000, Precipitation af B.6.4.1.1-01
Deviations: On|y a positiv389 from livers of rat 3300pg/p|ate (i Sg) 330 ug/plate (AS)
control that requires metabolignduced with  Aroclofl splvent: DMSO and above.
activation (2-AA) used for all1254.
strains; results not confirmed |in
an independent experiment.
GLP: No (prior to GLH
enforcement)
Study not acceptable due to
the inadequacy of the positiye
controls.
Bacterial gene  mutation| Salmonella. Clofentezine, Negative No Bowles
(Ames Test) typhimurium: TA1535,| Purity: 98.4% cytotoxicity. (2005)
OECD TG 471 (1997) TA100, TA1537, TA98]50, 150, 500, 1500, 500 Precipitation af B.6.4.1.1-02
Deviations:None TA102 ng/plate (+ S9) 500 pg/plate (AS)
GLP: Yes S9 from livers of rat$sglvent: DMF and above
induced with
Study acceptable phenobarbitone andp-
naphthoflavone
Mammalian cell gene| Mouse lymphoma Clofentezine Negative Bootman
mutation test. L5178Y TK" cells. Purity: 98.4% and Rees
Pre-OECD TG 476 (1984) | S9 from livers of rat4.h (-S9): (1982)
Deviations:None induced with Aroclor 15, 30, 70, 100, 128 B.6.4.1.2-01
GLP: No (prior to GLH1254 Hg/mL (AS)
enforcement) 4 h (+S9):
Study not acceptable, since 2, 10, 30, 80, 128g/mL
when data are assessed agdinst Solvent: Acetone
current guideline requirements
(OECD TG 490, 20145) tHe
methodology used is considered
insufficient to evaluate gene
mutation, for example there was
not long-term treatment —S9.
Mammalian cell gene| Chinese hamster V7Xlofentezine, Negative At the highesgt Wallner.
mutation test. cells Hprt locus) Purity: 98.7% concentration (2015a)
OECD TG 476 (1997) S9 from livers of rat$4 h (+S9): tested, in each B 6.4.1.2-02
Deviations:None induced with( 0.30, 0.76, 1.52, 2.27, experiment, 4 (ag)
GLP: Yes phenobarbital and f-|3.03, 7.58, 15.15, 22.13 reduction of
naphthoflavone ug/mL relative  total
Study acceptable . growth (RTG)
20h (-S9): below 70%)
030, 061, 091, 1.2 |., was Observed
3.03, 6.06, 15.15, 18.18
pg/mL
4h (+S9): 15.15, 16.67,
18.18, 19.70, 21.21,
22.73, 2424, 27.2)/
pg/mL
Solvent: DMSO
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Meth_Od_' gu@lehne, Test system ESEMIEEED i Results Remarks Reference
deviations if any dosage
Mammalian cell chromosome| Chinese hamster ovapjlofentezine Negative |There was n Allen,
aberrations test cells (CHO - K1- BH) | Purity: 99.6% toxicity at the| Brooker,
OECD TG 473 (1983) S9 from livers of rats of20h (-S9): maximum Godfrey
Deviations:None Sprague-Dawley  origin0.4, 2, 4ug/mL soluble  dos¢  (1987)
GLP: No (prior to GLA induced with Aroclol 2 h (+S9): level, 4ug/mL. | B6.4.1.3
enforcement) 1254 0.4, 2, 4ug/mL (AS)
Study acceptable only a Solvent:DMSO
supporting information, since|
when data are assessed agdinst
current guideline requirements
(OECD TG 473, 2014) the
methodology used is considered
insufficient to evaluate
chromosomal aberration.
Gene conversion and mitotid Saccharomyces Clofentezine Negative |- Riach and
recombination test in yeast | cerevisiaeD7 strain Purity: 98.4% McGregor
Pre-OECD TG 481 (1986) | S9 from livers of rat$12.5, 25, 50, 100, 200 (1983)
Deviations:None induced with Aroclof hg/mL B.6.4.1.4-01
GLP: No (prior to GLA 1254 Solvent:  DMF:ethand| (AS)
enforcement) (1:9)
Study acceptable only a
supplementary  information,
since this study is not requir¢d
and OECD TG 481 (1986) was
deletedon 2 April 2014.
Rec-assay Bacillus subtillis H17| Clofentezine Negative |- Inoue and
No test guideline available | (Re¢) and M45 (Reg | Purity: Not stated Nakajima
GLP: No (prior to GLAS9 from livers of rats| 156, 313, 625, 1250, (1986)
enforcement) induced with 2500Mg/d|5k ('Sg) B.6.4.1.4-02
Study acceptable only a phenobarbital and 78.1, 15_6, 313, 62%, (AS)
supplementary  information, | B-naphthoflavone 1250ug/disk (+S9)
since it is not required. Solvent: DMSO

Table 20: Summary table of mutagenicity/genotoxicity testgnammalian somatic or germ ceills

Vivo
Method, gu[dellne, deviations Test system Test substance and Results Remarks Reference

if any dosage
Micronucleus test (somatid Mice, CD-1 strain Clofentezine Negative | - Anonymous
cells) Purity: 99.6% 39(1982)
Pre-OECD TG 474 (1983) 800, 1600, 3200 mg/kg B.6.4.2.1-01
Deviations: A single sex (malg). bw/day  (two ora (AS)
A single sampling time. administrations separated
GLP: No (prior to GLH by 2_4 h).
enforcement) Vehicle:

0,

Study not acceptablebecause 0.5% ra]tqueous gum
the bone marrow sampling used tragacant
(6 h post the ¥ dose) ig
insufficient.
Micronucleus test (somatid Mice, CD-1 strain Clofentezine Negative | No toxicity. Anonymous
cells) Purity: 99.6% Exposure is 40(1987)
OECD TG 474 (1983) 8000 mg/kg bw (single assumed B.6.4.2.1-02
Deviations: None oral administration) (AS)
GLP: No (prior to GLH Vehicle: _
enforcement) 0.5% sodiun
Study acceptable carboxymethyl cellulose
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Method, guideline, deviations Test substance and

. Test system Results Remarks Reference
if any dosage
Rodent dominant lethal test| Rats, Sprague Dawlgyclofentezine Negative | Liver  weight$ Anonymous
(germ cells). strain Purity:> 98.1% and plasma 41 (1983)
Pre-OECD TG 478 (1984) Diet containing 0.28, 2.8[L cholesterol B.6.4.3-01
Deviations: No inclusion of A and 27.8 mglkg bw/day for levels highet (AS)
positive control. Exposure for 10. .weeks following by than controls at
10 weeks exceeded the pairing each treated male 27.8 mg/kg
recommended one with two untreated femalgs bw/day  only,
. o for up to14 days. consistent  with
GLfP. No t(prlor to GLA effects seen ih
enforcement) short-term
Study acceptable only as toxicity studies

supporting information since
this study is not required and by
some deficiencies in
methodology.

10.8.1 Short summary and overall relevance of the providedinformation on germ cell
mutagenicity

The genotoxic potential of clofentezine has beerestigated in a series @fi vitro andin vivo
studies.

The in vitro bacterial gene mutation study (Ames test) (BowRB05) showed no evidence of
mutagenicity following testing in fivesalmonellastrains when tested up to 5000 pg/plate (the
maximum recommended concentration in accordande eutrent regulatory guidelines for vitro
bacterial genotoxicity assays) in the absence ardepce of metabolic activation using the plate
incorporation method.

In the in vitro mammalian cell gene mutation study (Wallner, 2018ajentezine did not induce
forward mutation at theHprt locus of V79 Chinese hamster cells. These comditiocluded
treatment in both the absence (4 and 20 hours)paesence (4 hours) of a rat liver metabolic
activation system which was limited by toxicityr@duction of relative total growth below 70%).

Although both the Ames study (McConville, 1980) ahd mammalian cell gene mutation assay with
mouse lymphoma L5178Y cells (Bootman & Rees, 1988)e not considered acceptable for the
assessment due to deficiencies noted, both gaainegesults.

Regarding DNA damage studies, as supplementaryniafioon for the risk assessment, clofentezine
was negative in a gene conversion and mitotic récoation test in yeasSaccharomyces cerevisiae
strain D-7) (Riach and McGregor, 1983) and in a-Regay with H17 (Rec+) and M45 (Rec-) strains
of Bacillus subtilis(lInoue and Nakajima, 1986).

A photomutagenicity study was not provided. Accogdito Commission Regulation (EU) No.
283/2013in vitro photomutagenicity studies are indicated if theawiblet/visible (UV/VIS) molar
extinction/absorption coefficient of the active stamce and its major metabolites is more than 1000
L x mol™ x cm™. In the case of clofentezine the molar extincadsbrption coefficient is >1000
L/mol cm at 290 nm, rapidly decreasing to 465 L/l at a maximum absorbance of 534.5 nm and
photomutagenicity testing should be triggered. Hoaveas then vitro 3T3 NRU phototoxicity assay
returned a negative result (Roth, 2015) it is obmsd as unlikely that clofentezine induces
photomutagenicity.

Three studies have been considered to assess tbasomal aberration potential: tie vitro
clastogenicity test in Chinese hamster ovary (Ceéds (Allen, Brooker and Godfrey, 1987), time
vivo mouse bone marrow micronucleus test (B.6.4.2.1d8) thein vivo rat lethal dominant
mutation assay (B.6.4.3-01). Although it is truattlhese studies show some deficiencies in the
methodology, it is considered that the availablaliase is sufficient for overall assessment of this

34



CLH REPORT FOR CLOFENTEZINE

endpoint. Clofentezine did not induce either micrdei or bone marrow cell toxicity in the mouse
(single oral dose at 8000 mg/kg bw) although isoeable to assume the exposure of the target
organ based on the available ADME data. Clofenteaivas also negative in botim vitro
clastogenicity test anidh vivo lethal dominant mutation assay. Based on all datan be concluded
that clofentezine showed no evidence for chromosalmerration induction.

In the otheln vivo mouse bone marrow micronucleus test (B.6.4.2.140&) results were negative,
but it was not considered acceptable because the bwarrow sampling used was insufficient in
order to evaluate chromosomal aberrations.

In conclusion, based on the weight of evidenceetlt#zine is considered to be non-genotoxic.

10.8.2 Comparison with the CLP criteria

Clofentezine was not mutagenic in a vahdvivo somatic cell mutagenicity test and so according to
the guidance on the application of the CLP critaneclassification is warranted. The overall bodly o

toxicological data from a number of vitro andin vivo assays indicates that clofentezine is of no
genotoxic concern. Therefore no classificationnimtagenicity under the CLP regulation is required.

10.8.3 Conclusion on classification and labelling for gerncell mutagenicity

Not classified (conclusive but not sufficient fdassification).
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10.9 Carcinogenicity

Table 21: Summary table of animal studies on carcinogenicity
For more detailed information see RAR B6 (AS) atrapts

Method, Test
EUTEENIE, subs?:mce Results
deV|at|on§ if dose |eve|é [Effects statistically significant and dose-relatedinless stated otherwise as not Reference
any, species, ; significant (n.s.) or not dose-related (ndr) or notlearly dose-related (ncdr)]
. duration of
strain, sex,
nolgroup exposure
Long-term | Purity: Mortality: no evidence of any treatment related effect Anonymous 42
oral toxicity |98.7% (1985a)
and_ | oral (diet) Carcinogenicity groups (ppm) Anonymous 43 (1985-
CarCInoggnICI Doses: 0. 10 Parameter Males Females 1988) (report
ty study in ' addendum)
rats 40 and 40¢ O [ 10| 40| 400[ O] 10 40 40p
ppm No. of survivors at week 72 47 48 47 43 48 W49 [45 49 | Anonymous 44 (1988)
(27 months) | equivalent to - ] (consideration of
FBC Limited Males: 0 No. of survivors atweek 96 38 37 35 36 B2 38 |32 [34 thyroid changes)
Method 043, 174 | No ofsurvivorsatweek104 34 32 32 27 P6 28 (288 2 | g oo e
OECD 453 |and 17.3 % survival atweek 116 | 26 25 28 21 20 [9 P1 P4 Croftz,_ M. (1985)
. ietar
?'—_P- t GTS anellggy % mortality at week 116 | 74 75 72 79 80 Bl [9 76 Conéentrat)fons)
prior to :
enforcement)| Females: 0} 400 ppm(17.33/22.12 mg/kg bw/day) (AS)
Study 0.55, 2.18 B.6.5.1
Haematology:
acceptable |22:1 mglkg ;
| bwiday = (1) Mean cell volume (MCV) ird [month 6 (3%)].
Rat  strain] P = (}) Hb in @ [month 18 (5% ncdr) and month 27 (7% ndr)].
Charles Rive grametcj?rs * (1) MCHC in @ [month 18 (3% ncdr) and month 27 (2%)].
Sprague 0 ser\l{e : = (]) total WBC inQ [month 6 (21% ncdr) and month 12 (30% ncdr).
Dawley I\/lllor.ta :ty., = (]) total no. lymphocites if® [month 12 (30% ncdr).
50 clinical SIgns, . (| total no. neutrophiles il [month 27 (45%)].
ts/sex/d bodyweights,
;as SEX/UOSE| 404 and| Clinical chemistry:
or .| water = (1) albumin ind [month 12 (5%)].
Carc'”ogi”'c” consumption] = () globulin in$ [month 6 (8% ncdr)].
y i p dase ophthalmolo | = (1) albumin/globulin (A/G) ratio inQ [month 6 (8% ncdr)] and i
(sﬂacrl icie 5 ay, [month 18 (8% ndr)].
arer h 7f haematology]| = () sodium ing [month 6 (5% ndr) and month 12 (7%)].
months 0 urinalysis, = (1) calcium ind [month 6 (8% ndr)].
treatment) clinical * (|) phosphate ir? [month 6 (16% ndr) and month 12 (17% ndr)] an®in
20 chemistry, [month 27 (12% ncdr)].
rats/sex/dose| gross = (1) glucose ind [month 6 (9% ndr) and month 12 (17%).
for  chronic| pathology, = (1) creatinine ind [month 6 (10% ndr)] and i® [month 6 (8% ndr)].
toxicity phas¢ organ * (}) AST in /9 [month 18 (45% ndr/32% ndr)] and [month 27(19%
(sacrificed weights and ndr)].
after 12| histopatholog = () ALT in & [month 18 (55%)].
months) y (neoplastiq = () BUN in @ [month 18 (18% ndr)].
10 and non{ = () urate ind [month 27 (19% ncdr)].
rats/sex/dose| neoplastic = (1) free T4 ind [month 27 (49%)].
for an| lesions) = (1) cholgsterol iR [month 27 (33% ncdr)].
additional * () LDH in € [month 27 (41%)].
(E:j)lroug for Organ weights:
00 i = Liver: (1) abs wt ind/Q (month 27 (24%/12% ncdr) and)) (rel wt in 3/9
sampling [month 12 (13% ncdr/6% ncdr) and month 27 (19% f&drncdr)].
= Spleen: () abs wt inQ [month 12 (8% ndr)].
= Brain: (1) abs wt ind' [month 27 (3% ncdr)].
= Gonads: {) abs wt ing [month 27 (17% ndr)].
Histopathology:
Interim sacrifice (1), interim deaths (D) and tenali deaths (T).
Total = [+D+T
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Method, Test

gu_ldgllne,_ substance Results
deV|at|ons_ I dose levels [Effects statistically significant and dose-relatedinless stated otherwise as not Reference
any, Species, 4 ation of significant (n.s.) or not dose-related (ndr) or notlearly dose-related (ncdr)]
strain, sex, exposure

no/group P

Males

Total
400 0 40

Dose (ppm) 0 | 400 400 0]
Liver

Centrilobular
hepatocyte
vacuolation
Centrilobular
hepatocyte
enlargement

Focal hepatocyt
necrosis

Focal cyst|
degeneration 0
hepatocytes

Foci areas ¢}
telangiectasis

Fat deposits in non-
specific distribution

Thyroid
Agglomeration  of]
colloid

Follicular
hyperplasia

3/20t | 10/20* | 0/26 0/29 0/24 1/21 3/701 11/70*

0/20t | 18/20* | 1/26 3/29 0/24t| 10/21* | 1/70% | 31/70*

¢ 2/20t 5/20 3/26 3/29 0/24 0721 5/701t 8/7p

0/20 0/20 8/26 10/29 11/24 16/21  19/7pt  26/§0

1/20 0/20 1/26 3/29 9/24 9/21 11/7p 12/10

0/20 0/20 4126 8/29 7124 11/2 1170t 19/70

10/201| 14/20| 17/26| 13/29  12/24t18/21* | 39/701 | 45/70

cell

0/20 1/20 1/26 1/29 1/24 3/21 2/7 5/7

Harderian gland

Interstitial
mononuclear cel
infiltration

3/20t | 10/20* | 4/26 6/29 5/24 8/21| 12/70f 24/70*

Females

Kidney

Glomerular

tubular|
nephropathy

1/20 ‘ 0/20 | GISOT‘ 14/27*

6/20 ‘ 8/23| 13/70‘ 22/70

Liver

Foci areas
telangiectasis

*indicates pairwise statistical significandeSignificative positive trend significant

Neoplastic changes

Thyroid

= Follicular cell tumor (n.s.) ind considering total tumors in interim deaths
during treatment (D) and terminal sacrifice anim@ (8/50 (3 benign, 2
probably malignant and 3 malignamg. 2/50 of controls (1 benign and| 1
malignant) with significative positive trend alodgse levels (p<0.01). The
incidence of thyroid follicular cell tumours in tigdosed treated with
clofentezine was marginally higher than the congnaup from the othgr
concurrently run study (8/50s. 6/49) performed at the same conductig
laboratory with the same procedure, strain, dietathologist.

40 ppm(1.723/2.182 mg/kg bw/day)
Clinical chemistry:

= (1) sodium ind [month 6 (3% ndr)].

= (1) calcium ind [month 6 (11% ndr)].

= (]) urate ind [month 27 (24% ncdr)].
Organ weights:

= Liver: (1) abs wt ind in month 27 (12%).
Histopathology:
Non-neoplastic changes

No liver effects of centrilobular hepatocyte enkmrgent or centrilobulgr
hepatocyte vacuolation i at this dose level.

o

OI 0/20 ‘ 0/20 | 2/30‘ 6/27| 10/24 1612|3 12/7*}‘? 22/y
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Method, Test Results
gu!dgllne,_ substance
deviations if dose levels |  [Effects statistically significant and dose-relatedinless stated otherwise as not Reference
any, Species, 4 ation of significant (n.s.) or not dose-related (ndr) or notlearly dose-related (ncdr)]
strain, sex,
exposure
no/group
Males
| D Total
Dose (ppm) 04[] of 40| o] 40| o] 49
Thyroid
Follicular cell hyperplasia ‘ 0/20 ‘ 2/20 | 1/26‘ 1/23‘ 1/24| 5/2* 2/7F 8/70
Harderian gland
Interstitial mononuclear Ce" 3/20 ‘ 5/20 | 4/26‘ 3/23‘ 5/24| 7/2* 12/40 15/f0
infiltration
Neoplastic changes
Thyroid
= Follicular cell tumor (n.s.) ind considering total tumors in interim deaths
during treatment (D) and terminal sacrifice anin{@ls 2/50 (2 malignant]
vs.2/50 (1 bening and 1 malignant) of controls regdrdot relevant.
10 ppm(0.433/0.552 mg/kg bw/day)
Clinical chemistry:
= (1) sodium ind [month 6 (3% ndr)].
Organ weights:
= Liver: (1) abs wt ind in month 27 (11%).
Histopathology:
Neoplastic changes
Thyroid
= Follicular cell tumor (n.s.) ind considering total tumors in interim deaths
during treatment (D) and terminal sacrifice anim@$: (2/50 (1 benig
and 1 malignantys. 2/50 (1 benign and 1 malignant) of controls regdid
not relevant.
NOAELoxicity: 40 ppm corresponding td.72/2.18 mg/kg bvdayfor & and ¢
respectively.
NOAEL carcinogenicity >400 ppm corresponding td7.3/22.1 mg/kg bw/dayfor
4 andQ respectively.
Long-term | Purity: Mortality: At the end of the treatment period, the numberegitds in femalg Anonymous 45
oral toxicity | 98.7% mice at 5000 ppm was significantly higher than oaistand other treatgd (1985)
and. .| Oral (diet) | groups. Cherry C.P., et al,
C_arC|n09em_' Doses: 0, 50, Dose Group (ppm) (1985)
city study in| = = Parameter Males Females (Addendum to
500 and 500 :
mice ppm 0 | 50| 500 | 5000 0| 50 500 500p histopathology)
(105 weeks) ; No. of deaths 38 | 3] 35 40 | 27| 24 25 42*
Huntinad equivalent to No. of survivors atweekl 4, | 17| 17 12 | 251 28 27 10 Crofts M., (1985)
untingdon | males: 0,5.0 105 (Determination
Research 50.7 and % survival at week 105 27 38 33 23 48 b4 52 1o | dietary concentration)
Centre % mortality at week 105 73| 6 67 771 32 46 48 @
543.4 mglkg Loy —L ADAMA Makhteshim
Method bw/day Clinical signs:no treatment related clinical signs. Ltd (Feb 2015)
OECD 451 |EFemales: O (Historical
GLP- Nol 5.3 e 5000 ppm(543.43/557.12 mg/kg bw/day) hepatocellular
. = | Bodyweight gain tumours data)
(prior to GLP| 557.1 mg/kg podyweignt gai
enforcement)| bw/day = () bw gain ing on 0-26 weeks (22%) and 0-52 weeks (15%).
Stud Parameters Haematolog_y: Earl L., (2016)
aclée);)table observed: = (}) RBC ind [week 52 (12%)] not observed at week 105. ~ (Historical
, - | Mortality ' = (1) MCV in Q [week 52 (7% ndr)] not observed at week 105. Histopathology Data
Mice  strain: linical si = (]) WBC in & [week 105 (51% ndr)] and lymph counts dh[week 105 Report)
Charles Rivef clihical signs, (53% ndr)]
CD-1 bodyweights, '
food Organ weights and gross pathology: (AS)
52 consumption] = () Abs liver wtinQ (18% ncdr). B.6.5.2

mice/sex/dos
(main group)

Ehaematology

macroscopic

= (1) Abs heart wt irfp (22% ncdr) not associated to histopathology.
= (1) Abs testes wt ird (21%). The weight of the testes (0.40 g) was al

ove
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Method, Test

gu_idgline,_ substance Results
deviations if dose levels |  [Effects statistically significant and dose-relatedinless stated otherwise as not Reference
any, Species, 4 ation of significant (n.s.) or not dose-related (ndr) or notlearly dose-related (ncdr)]

strain, sex,

exposure

no/group
10 and of historical controls provided conducted at Hugtlon Research Centre
mice/sex/dos¢microscopic between March 1980 and July 1983 (range 0.323-9).2&d not associatgd
for an| pathology to histopathology.
additional Microscopic findings
glroug for Non-neoplastic findings (statistics not performed)

00 i = (1) Amyloidosis ) in one or more organs: major contributory fadio
sampling death (19/4%5s6/27 of controls). There was no evidence of tffisotin J.

PP Females Dose level (ppm)

Amyloidosis n 5000

I . D 27 42

Number of examined T 3% it

D 6 19
Ampyloid present (21%0) (44%)

(in one or more organs) T 12 3

(48%) (30%)

D: Animals dying or killed during study

T: Animals killed at termination

The amyloidosis in animals dying or killed durintudy (D) was dose
dependent but in animals killed at termination tofdy (T) was clearly ng
dose dependent.

=3

= Liver: (1) Foci/ areas of altered hepatocytes (eosinophitibpve of
historical controls CD-1 mice if (D: 19.5%vs.5.1% of controls and T:
18.2%vs. 7.7% of controls but ndr) and (D: 9.5%vs. 3.7% of controlg
and T: 50%vs.8% of controls).

Males Females
NE REsHESIE Dose level (ppm) Dose level (ppm)
L . HC HC
findings liver
0 5000 0 5000
Number ofanimal:D 39 41 27 42
examined T 13 11 i 25 10 s
2 8 1 4
N D 0 . 46 o ) 35
Eosinophilic (8:1%)...). (19:5%) | 0.9 g0p |--3:1%)L.1 (95%) | (079106
hepatocytes T 1 2 2 5
(7.7%) | (18.2%) (8%) (50%)
D: Animals dying or killed during study

T: Animals killed at termination
HC (Huntingdon Research Centre between March 19&0Jaly 1983).

In &, the incidence of focal eosinophilic hepatocytesanimals D was
dose-dependent but not in T animals. Increasés(imoth D and T).

Neoplastic findings
Liver:
= (1) Total beningn hepatic tumours [7/52 (13.5%)] $nwith respect tq
controls [4/52 (7.7%)] and above HCD (0-7.7%) frof® udies with
CD-1 mice of duration between 92 and 115 weeks ccteduat Huntigdol

Research Centre (1980-83). The incidence was notifisamt after
pairwise comparison (p>0.05) but showed a positvend after tren
analysis (p<0.01). It has to be noted that thedierate in controls is in th
upper HCD value of 7.7%.
= (1) Total malignant hepatic tumours [1/52 (1.9%)] 9nwith respect tq
controls [0/52 (0%)] below HCD (0-3.8%) and not istétally significant.
» The combined analysis of benign and/or malignampiatie tumours in?
(8/52 vs. 4/52 of controls) was significant after pairwisemparison
(p<0.05) and showed a positive trend after treradyais (p<0.01).

500 ppm(50.73/56.99 mg/kg bw/day)Haematology:
= (1) MCV in @ [week 52 (10% ndr)] not observed at week 105.
* (}) Lymph counts in? on [week 105 (40% ndr)].
Microscopic findings (non-neoplastic findings):
= Liver: (1) Foci/ areas of altered hepatocytes (eosinophitibpve of
historical controls in? (D: 11.1%vs.5.1% of controls and T: 25%s.7.7%
of controls but ndr) an@ (D: 8%vs.3.7% of controls and T: 18.5%6.8%
of controls).

D
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Method, Test

gu_ldgllne,_ substance Results
deV|at|ons_ I dose levels [Effects statistically significant and dose-relatedinless stated otherwise as not Reference
any, Species, 4 ation of significant (n.s.) or not dose-related (ndr) or notlearly dose-related (ncdr)]
strain, sex, exposure

no/group P

N Jastic findi Males Females
on neo;Ti\?:Pc Hnangs Dose level (ppm) HC Dose level (ppm) HC
0 500 0 500
Number of animaiD 39 36 27 25
examined T 13 16 L 25 27 e
2 4 46 1 2 35
Eosinophilic (5.1%) (11.1%) | 0.0- (3.7%) (8%) 0.0-
hepatocytes T 1 4 9.8% 2 5 9.1%
(7.7%) (25%) (8%) (18.5%)

D: Animals dying or killed during study
T: Animals killed at termination
HC (Huntingdon Research Centre between March 198DJaly 1983).

Neoplastic findings
Liver:
* No increase in total beningn hepatic tumours [3(538%)] in ¢ with
respect to controls [4/52 (7.7%)] and within HCD7AG%).
= No malignant hepatic tumours observed.
50 ppm(53/5.32 mg/kg bw/day)
Haematology:
* (}) Lymph counts in? on [week 105 (44% ndr)].
Non-neoplastic findings (statistics not performed)

= Liver: (1) Foci/ areas of altered hepatocytes (eosinophili¢) above CD-1
mice historical controls for T animals (23.5%.7.7% of controls but nd
but not for D animals (8.6%s.5.1% of controls).

Males Females
Non neoplastic findings liver; Dose level (ppm) HC Dose level (ppm) HC
0 50 0 50
Number  of  animaD 39 35 27 24
examined T 13 17 L 25 28 e
2 3 1 1
(5.1%) | (8.6%) 4B (3.7%) | (4.1%) &
Eosinophilic hepatocyte 1 '4 0.0-9.8% '2 '2 0.0-9.1%
T | (7.7%) | (235%) (8%) | (7.1%)

D: Animals dying or killed during study
T: Animals killed at termination
HC (Huntingdon Research Centre between March 198DJaly 1983).

Neoplastic findings
= No increase in total benign hepatic tumours [3%3%)] in @ with respec

to controls [4/52 (7.7%)] and within HCD (0-7.7%).
= No malignant hepatic tumours observed

NOAELoyiciy: 50 ppm corresponding t&.0 and 5.3 mg/kg bw/dayfor Zand
Q respectively

NOAEL carcinogenicity 500 ppm corresponding t®0.73/56.9 @ mg/kg bw/day
for & and?Q respectively.
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Table 22: Summary table of other (mode of action) studiesvaht for carcinogenicity
For more detailed information see RAR B6 (AS) ctrapt6.8.2

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related

(ncdr)]

Reference

Oral studies (dietary) of 4 weeks
in rats and mice.

Lab:  Schering
Limited
Guideline:  No
available.

GLP: No
enforcement)

Test substance:
Radiolabelled:

v [*C]-tetrazine ring labelled
clofentezine, specific activity:
47.7 mCilg, radiopurity:
>99%.

v' [125I]-Thyroxine specific
activity: 200 pCi/g,
radiopurity: --.

v [**4]-Sodium iodide specific
activity: 40 mCi/g,
radiopurity: --.

Non radiolabelled:

test method

(prior to GLP

v' Clofentezine used for tissue
residue accumulation study
(purity: 98.8%; batch: CR
20099/12) and

v' Clofentezine used for thyroid
iodine uptake and thyroxine
half-life studies (purity:
99.3%; batch: CR 20099/14).

Route administration: Oral
(gavage)
Strain:

v' Rat strain: Charles River
Sprague Dawley

v" Mice strain: Charles River
CD-1
Dose levels/No animals:
Part 1: Tissue  residue

accumulation study in male and
female rats

v'Dose and exposure: 20 mg/kg
bw twice-daily for 10 days

v'No animals: 10 male and 10
female rats

Part 2: Thyroxine half-life study in
male rats

v'Dose and exposure: 0, 30000
ppm (equivalent 3000 mg/kg
bw/day) for 4 weeks

v'No animals: (10 male
rats/group

Tissueresidue accumulation in rat

Clofentezine accumulation in thyroid and pituitasyniot significantly
Agrochemicals higher compared to other tissues.

Tissue Accumulation ratios®
3 ?
Adrenals 2.10 3.07
Thyroid 2.99 3.60
Pituitary 2.70 2.75
Testes/Ovaries 2.74 2.48
Eyes 2.06 2.72
Liver 3.57 3.39
Kidney 2.38 2.57
Heart 2.89 3.42
Lungs 2.82 3.45
Spleen 3.98 3.69
Bone 2.33 1.96
Brain 3.06 3.44
Muscle 2.35 2.35
Fat 0.94 1.89
Blood 3.25 4.42
Plasma 1.66 2.27
Mean 2.61 2.97

#Accumulation ratio = mean residue after 10 day dgéinean residue after 1 day dosing

Thyroxine half-lifein rat

|Slight (6.8%) in T, half-life compared to control.

Half-life of Dose leve (ppm)
12 i
[*#]-thyroxine 0 30000
Before treatment (h) 16.70 17.05
After 1 month treatment ( 17.61 16.42
(16.8%)

Thyroid iodine uptake

Rat:
1 Rapid and significant in thyroid uptake of iodingthyroid 6 hours

after dosing.
Thyroid Dose leve (ppm)
iodine o | 30000 o | 30000
uptake 3 Q
Thyroid 6h| 113400| 189600** | 114000 | 301700***
(cpm/ 167% 1164.6%
thyroid) 24h| 163500| 210200 | 144900 | 277100**
128.5% 191%
Blood 6h| 13300 10900* 15900 12800**
(cpm/mL) 118% 119.5%
24h| 5500 4600* 4800 3900**
116% 118.8%

*= p<0.05, ** = p<0.01, *** = p<0.001 (Mann Whitney

Anonymous 46
(1985)

Bright J.H.M. &
Crofts M. (1985)
(dietary
concentrations)

B.6.8.2.1-01
(AS)
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Type of study, laboratory,

guideline, GLP, test Results
sul:.)sf[ance.(purlty) ' route [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
administration, strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]
acceptability
Mice:
Part 3: Thyroid iodine uptake study No 1 in thyroid uptake of iodine by thyroid 6 hourseaftlosing. Levels
in rats and mice of radioactivity 6 hours after dosing were similarcontrol and treated
v'Dose and_exposure: 0, 30000 animals.
ppm (equivalent to 3000 and Dose leve (ppm)
4500 mg/kg bw/day for rats Thyroid iodine uptake 0 | 30000 0 | 30000
and mice respectivel%)for 4 3 Q
weeks Thyroid 6h 77600 73000 67900 | 60100
No animals: 20 of each sex and | (cPmithyroid) | 24h| 85900 | 129600** | 60100 | 82400
onarine 10 150.9%
species, 10/group).
Blood 6 h 1550 800*** 1700 950**
Study acceptable (cpm/mL) 148% 144%
24 h 350 400 350 350
Oral study (dietary) of 2-3 weeks| Bile flow rate. Anonymous 47
In rats. The bile flow rate was almost doubled in treateitnals that of control (1988)
The effect of the clofentezine on thanimals over the entire four hour period (6.06 nofttkg vs 3.1
biliary excretion of thyroxine in the¢ mL/hour/kg in controls). B.6.8.2.1-07
male rat (effect on thyroid hormone AS
turnover) e (AS)
Lab: Schering Agrochemicals g I I LI
Limited = s-V\I_I_L.I’I—LI— —Iﬁl—L
Guideline: No test method P
available. < U/I PR S S S
GLP: Yes e 2
Test substance: P N . \ ,
0 3 60
Radiolabelled: ’ TIME (rr:?:\) “ °
12 . o
v L- [ .5|]-TherX|r.1e specific _o-Controls (bars represent S.D.) n=6
activity: 200 uCi/ml = _Treated (bars represent S.D.) n=5

radiopurity: no data available
assumed pure
Route administration: Excretion of** into bile

intravenous (into a tail vein) - )
v Dose: 5uCi (approx 100 ng) | There was a marked increased from treated aniri@) compared td
control rats (10.2% of dose in four howss6.4% control).

Non radiolabelled:
v' Clofentezine technical (purity %
99.3 %/ batch no: CR =
20099/15) ) LI
v" Route administration: Oral c /I I/L —
dietary T I —
& L—
| )/I/I/ I ]/1/1,1/1
v Dose: 0, 30000 ppm = T > /I/l/l/
(equivalent to 0, 1500 mg/kg B 1 z/g/g
bw/day mg/kg bw/day) 5 L= )
Rat strain (male): Charles River TIME (min) b “
(UK), Sprague Dawley CD (SD e e e S0y a2

rats.
No animals: 6 rats/dose

Study acceptable

1 Test article consumption not calculated in theorepBased on recommendations from the JMPR, aearsion factor of 1 ppm equivalent to
0.1 mg/kg bw/day and 0.15 mg/kg bw/d for rats andenrespectively was used (WHO/JMPR. GuidelinegHe preparation of toxicological working
papers for the WHO Core Assessment Group of the Meeting on Pesticide Residues. Geneva, DeceRi¥))
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,

acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Clearance of*l from bloom

In pretreated rats, the initial clearance rate (ake first 15 min) of an
intravenous dose of‘f]-thyroxine from blood was 52% of that i
control animals (2.20 ml/hrs 1.45 ml/hr control), but was the same
later time points (2.5 - 4 hours after dosing).

.70

T
aSS = S

CONCENTRATION IN BLOOD (ng cquiv Thyroxine)

o 30 50 o0 126 150
TIME (min)

© -Controls (bars represent S. 0.

= -Treated (bars represent S.D.

Concentration of?3 in bile

the first 30 minutes when excretion was highester&hfter the

increase in bile flow being greater than the insecia biliary excretion
of 129,

CONCENTRATION IN BILE (ng cquiv,

o 30 60 e 1200 150 im0 1o =0

TIME (min)

o —Controls
= —Treated

The amount of'®3 present in bile as thyroxine and thyroxi
glucuronide

control rats, over a four hour period.

Dose (ppm)
Sampling time 0 [ 30000 0 | 30000
(minutes) Percentage of pg thyroxine
total 129 equivalents
3.89 29.99
45 - 60 18.03 178% 89.06 166%
6.72 4431
105-120 16.84 160% 77.21 143%
4.26 24.06
165 - 180 14.35 170% 53.62 155%
7.33 32.40
225 - 240 16.85 156% 55.71 142%

at

* The amount of[®]-thyroxine excreted in the bile was lowg
(approx. 60% expressed as percentage of t6laind approx. 50%
expressed as pg thyroxine equivalents) in trealedh tof that in

The biliary concentration df® was higher in treated animals only for

concentration of?¥ in bile of treated rats was lower, owing to the

ne

2r
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

= 1 Excretion of[*%I]-thyroxine glucuronide for the first two hours
after dosing (approx. 50%) but fell afterwards &dowv that found in
control rats. When the increased bile flow was @ered the treated
rats excreted more than double the amount *6f]thyroxine
glucuronide in the first two hours, but over thes®l two hour time
period the amount excreted was the same in botlpgro

. Dose (ppm)
2P 0 [ 30000 0 | 30000
time :
; Percentage of total pg thyroxine
(minutes) 12 .
3 equivalents
11.02 84.97
45— 60 7.06 156% 34.87 1144%
14.93 98.46
105-120 9.80 152% 44.93 1119%
10.47 59.14
165 - 180 15.64 133% 58.44 1%
11.56 51.09
225 -240 13.71 116% 45.33 +12%

The total excretion of*™ into bile was higher at all time points
treated rats, but the amount excreted as thyraairteits glucuronide
conjugate was generally lower.

125 Thyroxine
Total %] /thyroxine
Sampling time glucuronide
(minutes) Dose (ppm)
0 | 30000 | 0 | 30000
pg thyroxine equivalents

45— 60 493.93 771.0] 123.93 114.96
105 -120 458.49 659.4 122.14 14247
165180 373.65 564.84 112.06 83.2p
225 — 240 330.64 441.9] 101.04 83.4p

These results indicate that the increased biliagretion of 2% from
129_thyroxine was not due solely to an increased glanidation, but it
is likely that other metabolic routes for this campd are alsg
increased (most probably oxidative deaminationdexhrboxylation).

Conclusion: Therofile of metabolites in bile indicates that thetien
of clofentezine on the thyroid gland is caused byrereased turnove
of thyroid hormones due to induction of the hepasinzymes
responsible for the catabolism of, &nd resulting in an increasg
excretion of thyroxine metabolites. This mode df@tclosely mimics
that of phenobarbitone.

Oral study (dietary) of 5 weeks in
rats.

The effect of the clofentezine on thé

excretion of thyroxine in the ma
rat.

Lab:
Limited
Guideline:
available.
GLP: Yes
Test substance:
Radiolabelled:

v L- [**®]-Thyroxine specific

Schering  Agrochemical

No test metho

= | Urinary elimination of F and/or its metabolites (15.31% of t

dose vs 27.23% control)
he 1 Faecal elimination of Jfand/or its metabolites (40.4% of the dqg
e VS 26.45 % control)

ne Anonymous 48
(1988)
se

B.6.8.2.1-08
(AS)

activity: 200 mCi/ml
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

radiopurity: no data available
assumed pure / batch no:
673BA

Route administration:
intravenous (into a tail vein)
v' Dose: 5uCi (aprox 100 ng)

Non radiolabelled:

v

v Clofentezine technical (purity:

99.3 %/ batch no: CR

20099/15)

Route administration: Oral

dietary

v" Dose: 0, 30000 ppm
(equivalent to 0, 1500 mg/kg
bw/day mg/kg bw/day)

Rat strain (male): Charles Rivg
(UK). Sprague Dawley CD.

No. animals: 5 rats/dose
Study acceptable

v

. Dose (ppm)
Satri‘;fg“g 0| 30000 0 [ 30000
(minutes) Vo Lty it I_:ae(_:al
elimination elimination
3h 0.35 0.71 - 0.0
6 h 1.77 1.19 - 0.0
9h 0.39 0.22 - 0.0
12 h 2.43 2.03 - 0.78
24 h 7.68 3.97 3.69 7.33
28 h 0.46 0.21 - 3.57
32h 3.38 0.98 1.60 4.12
48 h 4.96 3.66 10.42 13.06
54 h 2.07 0.73 1.06 2.54
72 h 3.74 1.61 11.48 14.99
oy TOTAL 27.23 15.31 26.45 40.40
= Slight 1 in the total excretion (58.3%s56.7% control)
. Dose (ppm)
Tissue 0 30000
Urine 27.23 15.31
Faeces 26.45 40.40
G.l. tract 3.03 2.57
TOTAL 56.71 58.27

CONCLUSION: the results show that clofentezine pretreatnj
produces a fundamental alteration in the route lghieation of
thyroxine and/or metabolites increasing faecal ielation from 26.5%
to 40.4% of the dose and decreasing urinary eliigndrom 27.2% to
15.3%. The overall changes are similar, both in mitade and
direction, to those previously documented for ploambitone.

ent

Oral study (gavage) of 8 weeks ir
baboons.

Tolerance clofentezine in baboon

Discolouration of the faeces from the first week dafsing in both
animals.

5 Bouts of vomiting in the female baboon at 4 x 400/kggbw/day,
5 Which continued when the dose level was reduced 0200 mg/kg
bw/day. This ceased when a further reduction tal@& mg/kg bw/day
and did not return when the level was increased to 200 mg/kg
bw/day.

Serum triglyceride and cholesterol levels were fataéd.

Lab: Schering Agrochemical
Limited

Guideline: No test method
available

GLP: No (prior to GLP
enforcement).

Test  substance: Clofentezine

technical NC 21314 (purity: 99.3%;

batch no: CR 20099/14)
Route administration:
(gavage)

Baboon strain (male and female
Papio spp.

Dose: 4 doses daily at 0, 100, 2
or 400 mg/kg bw/day

No animals:1 baboon/sex
Study acceptable

Ora

Anonymous 49
(1983)

B.6.8.2.1-10
(AS)
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CLH REPORT FOR CLO

FENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Oral study (dietary) of 9 weeks in
rabbits.

The effect of the clofentezine
plasma cholesterol and triglycerid

values in female rabbits. Parameter Dose levels (ppm)
Lab: Schering  Agrochemicals 0 8000
Limited Cholester | 1st pre-test 3.06 -
Guideline: No test method | O 2nd pre-test 3.09 -
available (mmol/l) | Day 15 2.22 -
GLP: No (prior to GLP Day 29 2.27 -
enforcement). Day 43 2.56 3.45
bstance:  Clofentezi 132%
Test  substance: ofentezine Day 57 574 358
technical NC 21314 (purity: ngt Triglyceri | 1st pre-test 136 -
stated ; batch .no: C.R 20099/8) des ond pre-test 11 -
Route administration: Oral (fefl | (mmol/l) Day 15 146 .
diet) Day 29 0.83 :
Rabbit _strain (female): New Day 43 0.73 1.44*
Zealand White 197%
Dose: 0, 400, 4000/ 8000 ppm Day 57 0.65 1.00

(equivalent to 0, 12, 120/240 mg/k
bw/day)

No animals: 6 rabbits/dose
Study acceptable

8000 ppm

Plasma cholesterol and triglyceride levels
bre 1 Plasma cholesterol (35%) and triglyceride (97%ues day 43,
e On day 57 the values were similar to the controligr

*p<0.05 (Mann Whitney U test)

g
Macroscopic pathology
= Slight to moderate excess abdominal fluid in 5é¢&tment animals.
= Retention of food in the stomach in 2/6 animals.

Organ weight
= 1 Absolute and relative liver weight (30% absolutand 26%

relative)

Parameter Dose levels (ppm)
0 8000
Terminal body weight (g) 2671 2770
Absolute liver weight (g) 54.79 71.30*
130%
Relative liver weight (%) 2.04 2.57*
126%

No histopathological abnormality was associated \lite increase
in liver weight

4000 ppm
Plasma cholesterol and triglyceride levels
Unaffected
Organ weight
= 1 Relative liver weight (21%)
Parameter Dose levels (ppm)
0 4000
Terminal body weight (g) 2671 2792
Absolute liver weight (g) 54.79 68.15
Relative liver weight (%) 2.04 2.46*
121%

in liver weight

No histopathological abnormality was associated \lite increases

5

D

Anonymous 50
(1982)

B.6.8.2.1-09
(AS)
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test Results
substance(purity), route

. . ) [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
administration, strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]
acceptability
Oral studies (dietary) of 6 weeks| 35000 ppm(3000 mg/kg bw/day) Anonymous 51
in rats. . (1986)
Lab Scheri A hemical Hormone analysis: a T
Lab: chering grochemicals nvestigation on
Limited " 1 75 (22%) thyroid function)

" 1 T,(28% ¢ and 3199)

Guideline: No test method . | T4-binding capacity { 16%) Anonymous 52 (1988

available. * 1 Free Tindex (5 38% and? 54%), é@?ﬁ;;ﬂg{ggs)
GLP: No (prior to GLP| =1 TSH (& 67% and?109%)
enforcement) = 1 Progesteroned 170% and951%) and DHEAS { 171% and Anonym°“5_53 (1986
Test substance: Clofentezime ~$405%). (Efle;rgi(e)rr}orp;;a?tg?;’oy
(purity:  99.3%; batch: CR Dose (ppm) and Thyroid)
20099/14). Parameter 0 | 30000]| o0 | 30000 Anonymous 54 (1989
Route administration: Oral Males Females '
(dietary) KT Morphometric study
. ) . on the thyroid glands
Rat_strain: Charles River CRi: | 10 Ts(nmoliL) 0.9 122.2% 11 11 in rats
COBS CD (SD) BR Sprague T4: Thyroxine 54 69*** 51 B7**
Dawley (nmol/L) 128% 131 %
Dose levels/No animals: T,-binding 0.77 0.71 077 | 0:65 B.6.8.21-02a
P . L . capacity ) ) ' 116% B.6.8.2.1-02b
art 1. Investigation on thyroid 71 ogm 68 105+
function Free T, index 138% 154% B.6.8.2.1-02c
v'Dose: 0, 400, 30000 ppm TSH: (AS)
(equivalent to 0, 40 and 300( Thyrothréphin 5.4 9* 35 7.3%*
mg/kg bw/day) (ng/mL) 167% 1109%
v'No animals: 10 rats/sex/dose Progesterone 148 40 801 134.7*
Part 2: Electron microscopy o (nmol/L) ) 1170% ) 151%
anterior pituitary and Thyroid DHEAS:
v'Dose: 0, 400, 30000 ppm Dehydroepian- 0.52 1.47%** 0.44 2.22%**
(equivalent to 0, 40 and 300( drosterone 1171% 1405%
mg/kg bw/day) (kmoliL)

v'No animals: 5 rats/sex/group| Organ weights:

in pituitary gland and 5 . . - )
rats/sex/group in thyroid glan 1 Liver weight (Abs:3 62% and? 54% and Reld 66% and?

jox

, 74%).
Part 3: Morphometric study on the
thyroid glands in rats Dose (ppm)
vDose: 0, 30000 ppmh Parameter 0 [ 30000 0o | 30000
(equivalent to 0 and 300D Males Females
mg/kg bw/day) Terminal body 197x**
v'"No animals: 5 male rats /group weight (g) 350 340 224 112%
Study acceptable Abs 19.8x** 12.9%**
Liver () 12.2 162% 8.4 154%
weight Rel 5.8%** 6.6%**
o) | 3% e | 38| 174%

Histopathology:

Anterior pituitary
= Minimal hypertrophy and dilatation of rough endaptéc reticulum
in some of the cells that produce TSH (thyrotroghsh 5/5 males.
= Occasional secretory granules within the cisterohdhe rough
endoplasmic reticulum in some thyrotrophs (4/5 madds).
Secondary lysosomes were seen in the cells of flese rats.

Anterior pituitary analysis confirmet TSH synthesis.
Thyroid

= 1Total thyroid area (58%): Enlargement
= 1Total number of thyroid follicular cells (47%): Hgmplasia
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Dose (ppm)
Parameter 0 | 30000
Males

. 3978*

Area of thyroid (mm) 2523 (158%)
No. of follicles 730.3 909.7
No. of thyroid follicular 23132**
cells 15781 (147%)

*= p<0.05, ** = p<0.01 (one-sided significance tgst
= Colloid depletion and follicular cell hypertrophy
400 ppm(40 mg/kg bw/day)

Hormone analysis:
* 1 Serum T4 (15%) i

Dose (ppm)
Parameter o | 400 o | 400
Males Females
T4: 62+
Thyroxine 54 o 51 54
(nmol/L) 115%

Organ weights:
= 1 Liver weight in males only (Abs 24% and Rel 14%).

Dose (ppm)
Parameter 0 | 400 0 | 400
Males Females
Terminal body {55, 380* 224| 221
weight (g)
Abs 15.1%**
Liver Q) 12.2 124% 8.4 8.8
weight Rel 4.0%**
%) 3.5 +14% 3.8 4.0

Histopathology:

Anterior pituitary
= Minimal hypertrophy and dilatation of rough endaptac reticulum
in thyrotrophs (1/4 males).

CONCLUSION

At 30000 ppm (3000 mg/kg bw/day) clofentezine atkerthyroid
metabolism in the male and females rat as evidebgeihcreases in
serum thyroxine, free thyroxine index, thyrotroffisH) and (in males
only) tri-iodothyronine.

Treatment at 400 ppm (40 mg/kg bw/day) affecteddigymetabolism
only in males, causing a serum thyroxine increase.
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,

guideline, GLP, test Results
substance(purity), route [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
administration, strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]

acceptability

Thyroids hormone analysis

Dose (ppm)
Parameter | 0 | 400 | 30000] 0 | 400 | 30000
Males Females
Total T, 1.1*
(hmolil) 0.9 1 122% 11 | 11 1.1
Thyroxine 62* 69*** 67***
moli) | 2% | 115% | 128% | °1 | %% | 131.4%
T4-binding | 0.7 0.65*
capacity 7 0.79 0.71] 077, 0.8 116%
Free T, 71 84 Q8*** 68 71 | 105%**
index 138% 154%
TSH o* 7.3%x*
(ng/mL) 54| 57 167% 35 | 37 1109%

*= p<0.05, ** = p<0.01, *** = p<0.001 (Bartlett’s test)

Progesterone and dehydroepiandrosterone wereisamtiyy and dose
dependent increased in both sexes at 30000 pprgg8tevone increas
170% in males and 51% in females and DHEAS 171%ates and
405% in females). At 400 ppm dehydroepiandrostersag increaseq
in females only (50%)

Other hormone analysis

[}

Dose (ppm)
Parameter 0 | 400 | 30000] 0 | 400 | 30000
Males Females

Testosterone| 153 | 126 214| 08 07 07
(nmol/L)

Oestradiol | 55 | g2« 04 | 07 06| 06
(nmol/L)

Progesterone 40** 134.7*
(hmol/L) 148 | 17.7| S700 | 89 | 907 151%
DHEAS:

Dehydroe- 1410 0.66* | 2.22%

piandrosterong 052 0.57 1171% 0.4 150% | 1405%
(umol/L)

*= p<0.05, ** = p<0.01, *** = p<0.001 (Bartlett’s test)

Absolute and relative liver weight was significanthcreased in both
sexes at 30000 ppm and in males only at 400 ppm.

Liver weight
Dose (ppm)
Parameter 0 | 400 | 30000 | o | 400 30000
Males Females

Terminal body " 197+
weight () 350 | 380 340 224 | 221 1129%

Abs 15,1 | 19.8%** 12.9%*

tver | (@ | Y2 | 124% | 1e2% | 84| 88| “154%
weight | Rel | 35| 4.0% | 58> | | | 6.6
(%) 114% 166% : ' 174%

*= p<0.05, ** = p<0.01, *** = p<0.001 (Students test)
The morphological features of anterior pituitany38000 ppm includeq
the presence of intracisternal secretory gra@ulea;ld minimal
hypertrophy and dilatatichof the rough endoplasmic reticulum (RER)

2 These ultrastructural changes are similar to thesen in thyroidectomized rats by Farquhar (196&)p suggests that enhanced
hormone in the cisternae of the rough endoplaseticulum, resulting in the formation of intracisted secretory granules.

3 The dilated cisternae contained an amorphous nitefi medium electron density. Ghandially (1975)gested this may represent
an accumulation of secretory product, similar tattm plasma cells.
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Anterior pituitary histopathology

in some thyrotrophs in males. This 7 an increaseS#i synthesis.

Dose (ppm)

Parameter 0 | 400 ] 30000] 0 | 400 | 30000

Males Females
ANTERIOR PITUITARY
Hypertrophy/di
la-tation of| 0/5 1/5 5/5 0/5 0/5 0/5
RER
Secretory
granules within
the cisternae o 0/5 0/5 4/5 0/5 0/5 0/5
RER
Secondary o5 | os| 25 | os | o] s
lysosomes

Thyroid histopathology

In thyroids, there was evidence of follicular cdilypertrophy
(enlargement) associated with follicular cell hypasia (Increase o
no. of thyroid follicular cells) at 30000 ppm in ks The usua
mechanism of these responses by the follicular iselhediated by
increased TSH levels due to decrease in the leféts/roid hormones

Dose (ppm)
Parameter 0 | 30000
Males
THYROID
Area of thyroid (mm): 2503 3978*
Enlargement (158%)
No. of thyroid follicular cells 15781 2(?13022;

*= p<0.05, ** = p<0.01 (Students t test)

Oral study (dietary) of 13 weeks
in rats.

Lab: Schering Agrochemical
Limited
Guideline: No test metho
available.
GLP: Yes

Test substance: Clofentezine N

30000 ppm (2250 mg/kg bw/day)
Body weight:

Serum biochemistry:

o

respectively).

S = |Body weight (1L0%) throughout the treatment period.

= 1Total protein ncdr (11% at 4, 8 and 13 weeks).
= 1Globulin ncdr (18, 19 and 16% at 4, 8 and 13 weegpectively).
= |A:G ratio (10% throughout the treatment period.)
C = 1Cholesterol ncdr (48, 55 and 68% at 4, 8 and 13 sv
21314 (batch: CR 20099/15; purity:

>99.3%). ]
Route administration: Oral (fed Dose level (ppm)
diet) Parameter 0 | 30000
Rat strain:  Charles River Ci: Males
COBS CD (SD) BR Spragug 60 4
Dawley 4 weeks 56.4 111%
Dose: 0, 10, 40, 400 or 30000 ppm ) 63*+*
(equivalent to 0, 0.71, 2.88, 28.9, pr | Total protein (g/L) = 8 weeks 57 +11%
2250 mg/kg bw/day) for 4, 8 or 13 B4rx
weeks._ 13 weeks 57.9 111%
No. animals: 60 male rats/dose 4 weeks 282 33,2’;**
Study acceptable 118%
. 33.2%**
Total Globulin (g/L) | 8 weeks 27.9 119%
33.9%**
13 weeks 29.1 116%

pek

Anonymous 55
(1990)

B.6.8.2.1-03
(AS)
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

4 weeks 1 0.9**
A/G ratio (1:1) 8 weeks 1 0.9% : |10%

13 weeks 1 0.9*

2.65%**

4 weeks 1.79 148%

3.26%**

Cholesterol (mM) i 8 weeks 2.1 155%

3.96%**

13 weeks 2.36 168%

Hormone and enzyme analysis:

=1t TSH ncdr (107, 239 and 145 % at weeks 4, 8 and
respectively).

= 1 Total T, ncdr at week 8 (27%)

= 1 Free T, ndrat week 8 (19%)

= | Free & ncdr (19% at weeks 4)

= 1 Liver microsomal UDPGT levels (321, 280 and 253%veeks 4,
8 and 13, respectively)

Dose level (ppm)
Parameters 0 | 30000
Males
12.4***
4 wk 6 1107%
Thyrotrophin 17.3%**
(TSH) (ng/mt) | 8% 51 1239%
15.7***
13 wk 6.4 1145%
4 wk 79 84
79**
Total T4(nM) 8 wk 62 127%
13 wk 64 77
4 wk 12.9 13.3
10*
Free T4(pM) 8 wk 8.6 +19%
13 wk 8.1 9
4 wk 2 2
Total T3(nM) 8 wk 2 1.9
13 wk 1.7 1.9
1.7*
Free To(pM) 4 wk 21 119%
8 wk 2 1.7
13 wk 2 1.7
194+
. 4 wk 46 1321%
Microsomal 156w
UDPGT 8 wk 41
1280%
(U/L/mg)
k 52 184***
13w 1253%
*= p<0.05, ** = p<0.01, *** = p<0.001
Organ weight

= 1 Absolute and relative liver weight (Abs: 53% ar¥6at weeks 4
and 13, respectively; Rel: 69% at weeks 4 and 13).
= 1 Absolute and relative thyroid weight at 13 weeRkbg 25% and
Rel 50%)

13,
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Dose level (ppm)
Organ weights 0 | 30000
d
LIVER
*k%k
4 weeks 11.86 1811
153%
Absolute (g) 5 g R
13 weeks 13.97 :
163%
6.42%**
Relative 4 weeks 3.79 169%
(%) 5.4***
13 weeks 3.2 169%
THYROID
0.025*
Absolute (g)] 13 weeks 0.020 1250
Relative 0.006***
(%) 13 weeks 0.004 150%

*= p<0.05, ** = p<0.01, *** = p<0.001

Histopathology:
Thyroid gland

= 1 Severity colloid depletion 10/10 [(1 slight/6 modate/3 severe)
vs 6/10 control [(4 minimal/2 slight)] at week 4

= 1 Severity follicular cell size [10/10 (8 moderafesevere)ys[9/10
(3 minimal/6 slight)] control at week 4.

Pituitary:

= 1 Incidence focal hypertrophy of thyrotrophs in@thalesvs 1/10
males in control at week 4

400 ppm (28.9 mg/kg bw/day)
Serum biochemistry:

= 1Globulin at 13 week (8%)
= tCholesterol at 13 weeks ncdr (22%)

Hormone and enzyme analysis:

= 1 Free T, ndrat week 4 and 8 (22 and 19% respectively).
= 1 Liver microsomal UDPGT levels (87, 63 and 73% atls 4, 8
and 13, respectively).

Dose level (ppm)
Parameters 0 | 400
Males

83***

. 4 weeks 46 +87%

Microsomal 7w
UDPGT 8 weeks 41

163%

(U/L/mg) Py

13 weeks 52 173%

*= p<0.05, ** = p<0.01, *** = p<0.001
Organ weight:

= 1 Absolute and relative liver weight (Abs: 13% atekel3; Rel: 10
and 12.5 % at week 4 and 13 respectively).
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Dose level (ppm)
Organ weights 0 | 400
3
LIVER
Absolute 4 weeks 11.86 15172;:5
(9) 13 weeks 13.97 +13%
4.17%*
. 4 k 3.79
Relative weeks 110%
(%) 3.6**
13 weeks 3.2 112.5%
*= p<0.05, ** = p<0.01, *** = p<0.001
CONCLUSION

At 30000 ppm (2250 mg/kg bw/day), body weight gaas reduced by
10% throughout the treatment period. Clinical chémigvestigations
at 4, 8 and 13 weeks showed significant increaséstal protein, tota
globulin, and cholesterol whilst there was a sligittuction in the A:G
ratio.

Clinical chemistry values

Dose level (ppm)

Parameter 0 | 10 | 40 | 400 | 30000
Males

62.4%**

4 weekyl 56.4 | 56.5 59 57 111%

Total protein 63+

(g/L) 8 weeks] 57 57.4| 58.6| 58.8 111%

3week$ 57.9 | 58.9| 61+ | 60.1 | O

13 week$ 57. 58.9| 61 A 111%

4 weeky| 28.2 | 28.3 29 28.3 3;31%22

Total 33.2%**

Globulin 8 weeksl 27.9 | 28.4| 29.3] 28.8 Tig%

(g/L) 33 9***
* * *

13 week$ 29.1 | 30.3|30.9*| 31.3 116%

0.9**

4 weeky 1 1 1 1 110%

A/G ratio 0.9%**

1) 8 weeks 1 1 1 1 110%

13week$ 1 | 1 | 1 | 09 O¥

' 110%

4 2.65%**

4 weeky 1.79 | 1.94| 1.97] 1.92 148%

Cholesterol q 3.26%**

(mM) 8weeks] 2.1 | 1.86| 2.21| 2.23 1550

2.87* | 3.96***

13 week$ 2.36 | 2.35| 2.31 122% | 168%

At 30000 ppm hormone measurements showed an imcréas
thyrotrophin at each time point. A very slight bstatistically
significant decrease in free; Was observed at 4 weeks only and td
T, was marginally elevated at 8 and 13 weeks.

tal
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related

Results

Reference

(ncdr)]
acceptability
Hormone analysis
Dose level (ppm)
Parameters 0 | 10 | 40 | 400 | 30000
Males
12.4***
4 wk 6 5.3 6.9 7.1 +107%
Thyrotrophin 17.3%*
(TSH) (ng/mL) 8wk | 5.1 6.5 6.5 5.9 1239%
k 15.7***
13w 6.4 5.7 6.7 6.7 1145%
4 wk 79 77 87 87 84
gswk | 62| 66| 66| 68| [0
Total T4(nM) 127%
77
13wk | 64 64 64 71 120%
15.7*| 13.3
4wk | 129 14 14.3 122%
Free T,(pM) 10.2*| 10*
8wk | 8.6 9.9 8.5 119%| 119%
13wk | 8.1| 8.8 9 8.5 9
4 wk 2 2.1 2.1 2 2
Total Tg(nM) | 8wk | 2 | 19| 19| 1.9 1.9
13wk | 1.7 1.8 1.7 1.8 1.9
awk | 22| 2 | 21| 18| LI
F Tz (pM 119%
ree Ts (kM) gwk [ 22 1o | 18| 17
13 wk 2 1.9 1.9 1.9 1.7

At doses> 400 ppm %¥28.9 mg/kg bw/day) there was an increase in
liver microsomal UDPGT at 4, 8 and 13 weeks.

Enzyme analysis

Dose level (ppm)

Parameters 0 | 10 | 40 | 400 | 30000

Males
83*** 194***
. 4wk | 46 52 49 187% | 1321%
Microsomal B7x% | 156G+

UDPGT 8 wk 41 44 48
163% | 1280%

(U/L/mg)

k| 52 49 5o 207 | 1847
13w 173%| 1253%

At doses> 400 ppm £28.9 mg/kg bw/day) the absolute and relat
liver weight was significantly increased (at 40QrppAbs: 13 % at 13
weeks and Rel: 10% at 4 and 13% at 13 weeks. AtB@Pdn, Abs:
53% and 63% at 4 and 13 weeks respectively andoReéd: at 4 and 13

weeks).

At dose 30000 ppm absolute and relative thyroid ghveiwas
significantly increased at 13 weeks (25% and 50%okite and relative

respectively).

Liver and Thyroid weight

Dose level (ppm)
Organ weights 0 | 10 | 40 | 400 | 30000
3
LIVER
4 [18.11%
s (@) weeks| 1186 | 1143 1150  12.457 50
13 15.72% | 22.81%**
weoks| 1397 | 14.29| 14.7¢ 113% | 163%
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

4 4.17%* | 6.42%**
. weeks 3.79 | 3.82| 3.88 10% | 169%
Rel (%) 13 3.6%* | 5.4x
weeks 32 3.1 32 113% | 169%
THYROID

13 0.025*
Abs (g) weeks 0.020| 0.020, 0.018 0.018 125%
13 0.006***

0 4
Rel (%) weeks 0.004 | 0.004, 0.00 0.004 150%

At 30000 ppm, in the thyroid, there was a statidlyc significant
increase in colloid depletion and follicular celkes after 4 weeks
Additionally, focal hypertrophy of pituitary thynmphs was seen i
7/10 animals.

Thyroid and Pituitary histopathology
Dose level (ppm)
Parameters 0 | 10 [ 400 [ 3000] 30000
Males
THYROID
Colloid depletion Week 4] 6/10] 5/10 | 3/10| 5/10]10/10**
Follicular cell
size Week 4] 9/10| 9/10 | 8/10| 10/1Q10/10**
(hypertrophy)
PITUITARY
Focal Week 4| 1/10| 0/10 | 0/10| 1/10| 7/10
hypertrophy

**p<0.01
Note: No tissues were examined from animals kiledubsequent samplin
points.

No treatment-related effects were seen at 10 qp#hd.

Oral study (dietary) of 13 weeks
in rabbits.

Investigation of thyroid function in
the male and female rabbits.

Lab: Schering Agrochemicals
Limited

Guideline: No test method
available.

GLP: No (prior to GLP
enforcement)

Test  substance: Clofentezine

(batch: 20099/14; Purity: 99.3%)
Route administration: Oral (diet)
Rabbit strain: New Zealand White

Dose: 0 and 8000 ppm (equivale
to 0, 4418/4092 mg/kg bw/day)

No. animals: 5 rabbits/sex/dose
Study acceptable

8000 ppm (441/4092 mg/kg bw/day)

No effect on thyroid hormone levels or thyroid muojogy.
1 Absolute liver weight (25%) only if.

Anonymous 56

B.6.8.2.1-04
(AS)

Single oral dose study in severa
species

Influence of clofentezine o
biofuntions

Lab: Schering Agrochemicals
Limited

Guideline: No test method

At oral doses of 100, 300 and 1000 mg/kg bw/dagtaoncentration
of 10° 10% and 10 (isolates tissues) no influence of clofentezine
nbiological functions:

b

= Blood coagulation (plasma prothrombin time and at&d partial
thromboplastin) and skeletal muscle (twitch respoimsiuced by
phrenic nerve stimulation in the diaphragmjats

on

Anonymous 57
(1987)

B.6.8.2.1-11
(AS)
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

available
GLP: No.
Test substance: Clofentezine
technical NC 21314 (purity,

>99.3%; batch no: CR 20099/15)
Animals:

v'Male Wistarrats
a.Evaluation: blood coagulation
Dose: 0, 100, 300, 100
mg/kg bw/day.
No animals: 6/dose

Route administration:
(dietary)

b.Evaluation: Skeletal muscle
Dose: 0, 16, 108 107 g/ml
No animals: 5/dose
Route administratiorin vitro
v'Male ddYmice

Orqg

Evaluation: Central nervous
system (CNS), behavioural
observations, bleed time and
digestive tract
Dose: 0, 100, 300, 100D
mg/kg bw/day.
No animals: 10/dose
Route administration: Oral
(dietary)

v'Male cats
Evaluation: Respiratory and
circulatory systems
Dose: 0, 100, 300, 100D
mg/kg bw/day.
No animals: 1/dose
Route administration: oral

(dietary)

v'Male Hartleyguinea pig
Evaluation: contraction
movement ileum with agonists
(Ach, His and BaG)

Dose: 0, 13, 108 107 g/ml.
No animals: 5/dose
Route administrationin vitro

v'Male albino Japanessabbit:
a.Evaluation: spontaneous
movement ileum

Dose: 0, 10, 108107 g/ml

No animals: 3/dose

Route administratiorin vitro
b.Evaluation: haemolysis test

Dose: 0, 16, 108, 107 g/ml

No animals: 3/dose

Route administratiorin vitro

Study acceptable

= Central nervous system (CNS), behavioural obsernatioleeding
time and digestive tract (charcoal transportatiomtestinal canal
in mice

= Respiratory (respiration) and circulatory systemsdt pressure
heart rate and EEG) oat.

= Contraction movement ileum guinea pig

= Spontaneous movement ileuand haemolysis test (haemolyt
index) inrabbits

ic
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CLH REPORT FOR CLO

FENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Oral study (dietary) of 2 weeks in
rats.

Indirect effect of clofentezine on thes | T, (20%) following 2 days of treatment and after Hl&25%).

thyroid of the male rat

Lab: Schering Agrochemicals * T TSH after 4 days of treatment (42%). After 14gjaySH levels
Limited remained elevated (37%).
Guideline: No test method Dose level (ppm)
available. Parameters 0 | 30000
GLP: Yes Males
Test  substance:  Clofentezine 24 h 83 92
Route administration: Oral (diet) Total T4 (nM) 4 days 70 73
Rat strain (male): Charles River 7 days 77 70
CR1: COBS CD (SD) BR Spragye 14 days 30 79
Dawley 24 h 1.5 1.4
Dose: 0, 30000 ppm (equivalent to 1.6*
1915 mg/kg bw/day) 2 days 2.0 120%
No. animals: 50 rats/dose 1.4*
Total T3 (nM) 4 days 1.6 112.5%
1.2%*
Study acceptable 7 days 1.6 125%
14 days 1.6 1.6
24 h 5.8 5.9
2 days 8.4 7.2
7.5%*
TSH: 4 days 5.3 T‘IlZ%
Thyrotrophin g
/mL :
(ng/mL) 7 days 5.2 £46%
*
14 days 4.9 T%;%

30000 ppm 1915 mg/kg bw/day)
Hormone analysis:

After 14 days, Tlevels had returned to control

*= p<0.05, ** = p<0.01, ** = p<0.001

Organ weights:

= 1 Absolute and relative liver weight (abs 16% and 1&%)
following 2 days of treatment rising to 60% afterdays and
remaining elevated throughout the treatment period.

Dose level (ppm)
Parameters 0 \ 30000
Males
2 days 13.9 12.38*

13.19*

3 days 11.40 +16%
20.59**

Absolute (g) 5 days 13.25 155%
20.12**

8 days 14.25 +41%
2247

15 days 14.41 156%

2 days 3.59 3.347

3.705**

3 days 3.179 117%

5.378**

Relative (%) > 43S 3.362 +60%
5.019**

8 days 3.536 +42%

5.440**

15 days 3.390 160%

Anonymous 58
(1988)

B.6.8.2.1-05
(AS)
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

= 1 Absolute and relative thyroid weight (abs 16% aetl 19%)
following 2 days of treatment. After 4 days thertigl weight was
similar to controls.

Dose level (ppm)
Parameters 0 | 30000
Males
2 days 0.020 0.022
3 days 0.019 0.022*
Absolut 116%
(g)“ 5 days 0.020 0.022
8 days 0.020 0.020
15 days 0.022 0.022
2 days 0.0051 0.0058
0.0062*
Relative| S 98S 0.0052 119%
(%) 5 days 0.0050 0.0057
8 days 0.0050 0.0051
15 days 0.0053 0.0057

*= p<0.05, ** = p<0.01, *** = p<0.001

Histopathology:
Morphological changes in the thyroid were not appamafter 1 or 2
days.
After 4 days proliferative stimulation of the fallilar lining cells was
evidenced by an increased incidence of mitoticvagti This cellular
division was maximal at 7 days and some activity \&tll evident at
14 days. (4 days: 5/10 rats 1/10 control; 7 days: 7/10s 0/10
control; 14 days: 5/10s0/10 control).

Colloid depletion, follicular cell hyperplasia and/gertrophy were|
seen at 7 days and were marked at 14 days.

Dose level (ppm)

Parameters 0 [ 30000

Males

2 days 4/10 6/10

. . 4 days 7/10 8/10
Colloid depletion 7 days 6710 5710
14 days 4/10 10/10

2 days 7110 7110

Follicular cell size| 4 days 8/10 9/10
(hypertrophy) 7 days 8/10 10/10
14 days 7/10 10/10

2 days 0/10 1/10

Follicular cell 4 days 1/10 2/10
hyperplasia 7 days 0/10 4/10
14 days 0/10 8/10

Increased mitotic|.. 2 days 0/10 1/10
activity 4 days 1/10 5/10
follicular cells 7 days 0/10 7/10
(lining) 14 days 0/10 5/10

2 days 4/10 6/10
Central resting | 4 days 0/10 6/10
follicles 7 days 4/10 7/10

14 days 7/10 7/10
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

CONCLUSION

The study showed that in rats, clofentezine reduitea very early
(after 2 days) and marked increase in liver weigksociated with
reduced levels of the active thyroid hormone).(TAfter 4 days,
feedback mechanisms compensations results in @aéeh hormone
balance as, after 14 days, T3 was no longer sagmifiy reduced. As 3
result of the feedback mechanism a significantdase in TSH (which
was maximal after 7 days) and the stimulation amdifpration of the
thyroid glands (hypertrophy and hyperplasia) weleseoved. The
increased thyroid stimulation was maintained byl#évels of TSH that
remained elevated up to and including the last sampoint after 14
days.

The Notifier concludes that over the longer terns ipossible that this
effect of clofentezine on the liver, leading to eadtd thyroid
homeostasis could cause the small increase inithyodlicular cell
tumours observed in the high dose level male matthé combined
chronic and oncogenicity study. However it shouddrioted that the
dose levels used in this study are much higher thase in the
carcinogenicity study and the results are not geasl marked as fo
compounds known to cause tumours via this feedbaathanism.

Oral study (dietary) of 4 weeks in
rats.

Indirect  effect on thyroid of . |gqgy weight gain [14%) throughout the treatment period (5-29
clofentezine in the male rat (ijays)yw ight gain{(1L4%) ughou period (
Lab:  Schering  Agrochemicals = |Food consumption (18%) during the first 4 daysredtment. At
Limited the end of the treatment period (28 days), foodsamption was
Guideline: No test method reduced by approximately 6%.
available. Dose level (ppm)
GLP: No Parameters 0 \ 30000
Test substance: Clofentezine Males
(batch: 20099/15; Purity:99.3%) 5 days 386.7 380.2
Purity: Not stated ; 8 days 392.2 390.4
Route administration: Oral (fed Body weight (9) 15 days 404.6 408.7
diet) 29 days 442.9 428.3
Bod ight 48.1
Rat strain (male): Sprague Dawle Oga)llir\:v(z? (5-29 days) 56.2 (114%)
Dosé”: 0, 10, 400, 3000 or 30000 q 19.02*
ppm (equivalent to 0, 0.58, 22.6D, 4 days 23.03 117%
169.4 and 1635 mg/kg bw/day). ' 22.01*
No. animals: 80 male rats/dose Fczo?aﬁ?rgz%napt;on 7 days 23.12 17%
9 y 14 days 24.03 23.08
Study acceptable 22.67*
y p 28 days 24.07 16%

“'Note: dose levels were select
on the following basis:

10 ppm: the same as the low dg
level used in the rat chronic study
400 ppm: the same as the high da
level used in the rat chronic study

3000 ppm: to provide a broadg
dose range

30000 ppm: the highest dose kno
to be tolerated by the rat ove

=

30000 ppm (1635 mg/kg bw/day)
Body weight and food consumption:

*= p<0.05 (Dunnett’s test of significance)

Anonymous 59
(1989)

B.6.8.2.1-06
(AS)
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

subchronic period for
demonstrating the mode of actig
on the liver and thyroid.

Clinical chemistry:
n . . _—
= tLiver microsomal UDPGT five timegscontrol from 5 days

Dose level (ppm)
Parameters 0 30000
Males

28.54*

5 days 21.76 %
Lxad

Microsomal| 8 days 14.97 25.00

i 167%
protein 100%
(mg/g) | 15days 19.00 670
35.99***

29 days 27.43 1%
0.098***
5 days 0.019 - 416%
*kk

Microsomal| 8 days 0.034 0-1250
1268%
UDPGT T
(DAminmg) | 15 days 0.019 432%
0.098***
29 days 0.018 o

*= p<0.05, ** = p<0.01, ***=p<0.001
Organ weight

= tAbsolute and relative liver weight approximately¥60This effect
was throughout the treatment period.

Dose level (ppm)
Parameters 0 30000
Males

18.44*

5 days 13.59 +36%

*%

Absolute | 8 days 13.46 19.69

i ; 146%

liver weight 51 50w

(9) 15 day9g 13.05 +68%

22.40**

29 dayfg 14.46 +55%

4.852**

5 days 3.508 +38%

*%

Relative 8 days 3.350 2.091

i ; 152%

liver weight £ S
o .

(%) 15 dayq 3.259 +62%

5.228**

29 dayfd 3.262 160%

*= p<0.05, ** = p<0.01

60




CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test Results
substance(purity), route

e - A [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
admlnlsuatlonj strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]

acceptability

= t1Absolute and relative thyroid weight after 7 daydilutermination
(absolute 17-41% and relative 25-36%)

Dose level (ppm)
Parameters 0 | 30000
Males
THYROID
5 days 0.017 0.018
0.020**
Absolute 8 days 0.016 125%
thyroid weight 0.024**
) 15 days 0.017 +41%
0.028**
29 days 0.024 +117%
5 days 0.0044 0.0047
0.0051**
. 8d 0.0040
Relative ays 128%
thyroid weight 0.0057**
(%) 15 days 0.0042 £36%
0.0066**
29 days 0.0053 12506

*= p<0.05, ** = p<0.01

Histopathology:
= Marked depletion of colloid, with 20/20 animals sliog at least a
slight response compared with only 4/20 control28mlays.
= 1 Incidence and severity of distinct follicular célypertrophy and
hyperplasia after 4 and 7 days respectively uhélénd of treatment
period.

= 1 Mitotic activity in the follicular cells was obserd from 4 days
until the end of treatment period.

Dose level (ppm)
Parameters 0 \ 30000
Males
4 days 9/20 15/20
Colloid 7 days 7120 19/20
depletion 14 days 5/20 18/20
28 days 4/20 20/20
4 days 12/20 16/20
Follicular cell| 7days 9/20 19/20
size 14 days 7/20 18/20
28 days 10/20 20/20
4 days 0/20 0/20
Follicular cell | 7 days 0/20 6/20
hyperplasia | 14 days 2/20 5/20
28 days 0/20 8/20
Increased 4 days 1/20 9/20
mitotic activity 7days 0/20 15/20
follicular cells 14 days 1/20 12/20
28 days 0/20 12/20

3000 ppm (169.4 mg/kg bw/day)
Clinical chemistry:
= Not measured liver microsomal UDPGT
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Organ weight

= tAbsolute and relative liver weight approximately¥@@hroughout
the treatment period.

Dose level (ppm)
Parameters 0 | 3000
Males

17.48*

5 days 13.59 129%
8 days 13.46 17.04%

; 127%
Absolute liver 19 34+
weight (g) 15 days 13.05 +48%
20.51**

29 days 14.46 142%
4.555**

5 days 3.508 130%
4.284**

Relative liver 8 days 3350 128%
weight (%) 4.466**
15 days 3.259 137%
4.569**

29 days 3.262 +40%

*= p<0.05, ** = p<0.01

= tAbsolute and relative thyroid weight approximat@9% after 7
and 15 days.

Dose level (ppm)
Parameters 0 | 3000
Males
THYROID
5 days 0.017 0.019
*%
Absolute | 8days 0.016 0.021
- 131%
th_yr0|d 0.022%%
weight (g) 15 days 0.017 %29%
29 days 0.024 0.026
5 days 0.0044 0.0050
0.0052**
8d 0.0040
Relative ays 130%
thyroid 0.0051**
weight (%) 15 days 0.0042 121%
0.0058
29 days 0.0053 19%

*= p<0.05, ** = p<0.01

Histopatology:
= Marked depletion of colloid, with 19/20 animals sliog at least a
slight response compared with only 4/20 control28mlays.
= 1 Incidence of distinct follicular cell hypertroplafter 4 days until
the end of treatment period.

= 1 Mitotic activity in the follicular cells was obserd after 4 days
thereafter declining although still detectable @ days.
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test Results
substance(purity), route

e - A [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
admlnlsuatlonj strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]

acceptability

Dose level (ppm)
Parameters 0 \ 3000
Males
4 days 9/20 17/20
Colloid 7 days 7120 12/20
depletion 14 days 5/20 13/20
28 days 4/20 19/20
4 days 12/20 18/20
Follicular cell 7 days 9/20 14/20
size 14 days 7/20 18/20
28 days 10/20 19/20
4 days 0/20 3/20
Follicular cell 7 days 0/20 3/20
hyperplasia 14 days 2/20 3/20
28 days 0/20 4/20
Increased 4 days 1/20 13/20
mitotic activity 7 days 0/20 7120
follicular cells 14 days 1/20 1/20
28 days 0/20 5/20

400 ppm (22.69 mg/kg bw/day)
Clinical chemistry:
= tLiver microsomal UDPGT two timesscontrol from day 5.

Dose level (ppm)
Parameters 0 400
Males

5 days 21.76 20.23

Microsomal 21.00*

8 days 14.97

protein Y 140%

(mg/g) 15 days 19.00 25.17
29 days 27.43 28.77

0.032*

5 days 0.019 168%

*kk

Microsomal 8 days 0.034 O.?gf%
UDPGT 0,045+
(DAminmg) | 15 days 0.019 1137%
0.041%**

29 days 0.018 1128%

p<0.05, ** p<0.01 and *** p<0.001
Organ weight

= tAbsolute and relative liver weight approximately?d0This effect
was from 15 days to the end of the treatment period
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test Results
substance(purity), route

e - A [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
adm|n|5trat'0n3 strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]

acceptability

Dose level (ppm)

Parameters 0 | 400
Males

5 days 13.59 14.87

8 days 13.46 14.06

Absolute liver 15.40**
weight (g) 15 days 13.05 118%
15.90
29 days| 14.46 110%

5 days 3.508 3.692

8 days 3.350 3.466

Relative liver 3.763**
weight (%) 15 days 3.259 115%
3.578*
29 days| 3.262 110%

*= p<0.05, ** = p<0.01

= No clear effect was seen on thyroid weight

Dose level (ppm)
Parameters 0 | 400
Males
THYROID
5 days 0.017 0.020*
Absolute thyroid | 8 days 0.016 0.016
weight (g) 15 days 0.017 0.019**
29 days| 0.024 0.022
5 days 0.0044 0.0049
Relative thyroid | 8 days 0.0040 0.0041
weight (%) 15 days 0.0042 0.0047*
29 days| 0.0053 0.0049
*= p<0.05, ** = p<0.01
Histopatology:
Thyroid gland

= Marked depletion of colloid, with 12/20 animals sliog at least a
slight response compared with only 4/20 contro&days).

= tMitotic activity in the follicular cells was obsexd only after 4

days.
Dose level (ppm)
Parameters 0 ‘ 400
Males
4 days 9/20 11/20
7 days 7120
Colloid depletion 14 dgys £150 :5/2200
28 days 4/20 12/20
4 days 12/20 13/20
Follicular cell size| 7 days 9/20 16/20
14 days 7/20 10/20
28 days 10/20 14/20
4 days 0/20 0/20
Follicular cell 7 days 0/20 0/20
hyperplasia 14 days 2/20 3/20
28 days 0/20 1/20
Increased mitotic 4 days 1/20 6/20
activity follicular 7days 0/20 2120
cells 14 days 1/20 0/20
28 days 0/20 0/20
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CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

CONCLUSION:

Dose of > 400 ppm %22.69 mg/kg bw/day) resulted in early

histological changes in the thyroid gland with cament effects in
liver. Effects inthyroid were an increase in thyroid weight, an incre
in mitotic activity of the follicular cells obserdeat maximum leve
after 4 days of treatment (at 400 and 3000 ppm) aftet 7 day of
treatment (at 30000 ppm), thereafter decliningcaith still detectable
after 28 days, colloid depletion (from day 4 utttié end of treatmen
period at dosess400 ppm with higher incidence after 28 day
hypertrophy from day 7 until the end of treatmeati@d at 400 ppm
and from day 4 until the end of treatment periodl@es>3000 ppm
and _hyperplasia of the follicular lining cells fnaday 7 until the end o
treatment period at 30000 ppm with higher incideaicd severity afte
28 days. In addition, there was, in general teandear dose respong
relationship for all conditions at each time point.

CHANGE THYROID
v' Organ weight

*= p<0.05, ** = p<0.01

v/ Histopathology

Dose level (ppm)
Parameters 0 | 10 | 400 | 3000 | 30000
Males
THYROID

5days| 0.017] 0.01d 0.020*] 0.019 | 0.018
0.021%%| 0.020%
Absolute| 88| 0016/ 0.016 0016”270 | "ocs
weight 0.019% | 0.022% [ 0.024*
@ | 15day] 0017 | 0.017| 700 T 0 e
20 dayq 0024 | 0.021| 0022 0.026%028"
. . . 026" 1900

5days| 0.0044 0.0044 0.0049 0.0050 0.0pay
{0052+ 0.0051%*
Relative | 8days| 0.0040 0.004p o.oo:x‘iTSO% e
weight 0.0047* 0.0051**| 0.0057**
(o) | 15dayd 0.0042) 00043700 O MR
0.0066+*
29 dayq 0.0053| 0.0047 0.004p 0.0058 | 2

Ase

—

f

e

Dose level (ppm)
Parameters 0 | 10 | 400 | 3000 | 30000
Males
4 days| 9/20| 10/20 11/20| 17/20| 15/20
Colloid 7 days| 7/20 5/20| 13/20 | 12/20| 19/20
depletion |14 dayd 5/20 7/20 | 9/20 | 13/20| 18/20Q
28 dayq 4/20 | 3/20 | 12/20 | 19/20| 20/20
licul I 4 days| 12/20 11/20 13/2p18/20| 16/20
Fo ";‘ijzir Cel 7 days| 9/20| " 7/13] 16/20 | 14/20] 1924
(hypertrophy 14 dayq 7/20 | 13/20| 10/20| 18/20| 18/20
28 dayq 10/20| 4/20 | 14/20| 19/20| 20/20
4days| 0/20| 0/20] 0/20 3/2¢ 0/2p
Follicularcell| 7 days] 0/20 0/20 0/20 3/20 6/20
hyperplasia| 14 dayq 2/20 0/20 3/20 3/20| 5/20
28 dayqd 0/20 0/20 1/20 4/20| 8/20
Increased | 4 days| 1/20 0/20, 6/20 | 13/20| 9/20
mitotic 7days| 0/20| 0/20] 2/20 | 7/20 | 15/20
activity 14 dayq 1/20 0/20 0/20| 7/20 | 12/20
follicular
cells 28 dayd 0/20 | 0/20 | 0/20| 5/20 | 12/20
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Type of study, laboratory,
guideline, GLP, test Results
substance(purity), route

e - A [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
admlnlsuatlonj strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]

acceptability

Concurrent effects on tHer were an increase in liver weight (up o
60%) at 30000 ppm (1635 mg/kg bw/day) and incréagaicrosomal
UDPGT (2 and 5 fold after 4 days until the endreftment period at
400 equivalent to 22.69 mg/kg bw/day and 30000 moumivalent to
1635 mg/kg bw/day respectively).

Not measured at 3000 ppm
CHANGE LIVER
v' Hepatic enzymes

Dose level (ppm)

Parameters 0 [ 10 | 400 [300d0 30000
Males
28.54*
*k

5 dayq 21.76| 13.89 20.23 £31%
, 21.00* 25.00%*
Mlcrosqma 8 dayqd 14.97| 17.84 140% 167%
| protein i 31.80*
(mg/g) days 19.00| 16.26 25.17 167%
29 35.99%**
days 27.43| 2521 | 20.23 131%
0.031* | 0.032* 0.098***
5dayq 0.019 6305 | 168% 1416%
Microsoma 8 dayd 0.034| 0.039 0?515;: i Oé%gﬁ:
é‘i’%ﬁﬁ; 15 | 10| 0.025* | 0,045+ 0.101%+
days | = 132% | 1137% 1432%
29 0.041%* 0.098***
days 0.018 0.028 1128% 1444%

*= p<0.05, ** = p<0.01, *** = p<0.001

v' Organ weight

Dose level (ppm)
Parameters 0 | 10 | 400 | 3000 | 30000
Males

LIVER

17.48* | 18.44*
129% | 136%
17.04* [ 19.69*
127% | 146%

5dayq 13.59 14.00 14.87

Abs |8dayq 13.46 | 13.60| 14.06

weight
i5 15.40% | 19.34% [ 21.90%
@ | gays| 1305 | 1373 ige, | 1a8% | 168%
59 20.51% | 22.40%
das | 1446 | 14.69| 15.90 2200|2240

4.555% | 4.852+*
130% | 138%
4.284* | 5,091
128% | 152%

5dayq 3.508 | 3.562| 3.692

Rel |8dayq 3.350 | 3.409| 3.466

weight
i5 3763 | 4.466" | 5.265+

0,

%0) | gays | 3259 | 3365|105 | 1379 | 162%
59 3.578% | 4.569% | 5.028%
days | 3262 | 3286|1000 | 140% | 160%

*= p<0.05, ** = p<0.01, *** = p<0.001
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Type of study, laboratory,
guideline, GLP, test Results
substance(purity), route

. . : [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
administration, strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]
acceptability

Oral study (dietary) of 4 weeks in| 9000 ppm(509.4 mg/kg bw/day) Anonymous 60
rats. Body weight, body weight gain and food consumption (2016)
Effect on thyroid and liver of . Reduced overall body weight gain during the wholeatment
clofentezine in the male rat period, when compared to controlg3{% during 1-15 period and  B.6.8.2.1-13
Lab: BSL BIOSERVICE.| |22% during 1-29 period). (AS)

Scientific Laboratories Munich = | Food consumption mainly in the first treatment wézs).
GmbH.

Guideline: No test method

Dose level (ppm)

available. Parameters 0 . |I 9000

. ales
SLE: Yes _ . 1 days 21233 211.93
Test substance: Clofentezine 8 days 55687 593 60

technical (batch no: LF-140496, Body weight (g)

itv: 98.70 15 days 307.70 274.50
purity: 98.7%) 29 days 359.00 323.80
Route administration: Oral (fed 115 d 95.20 65.20*
diet) Body weight (1-15 days ' 131%
Rat strain (male): Charles River, gain (g) ) 116.40**
Sprague Dawley rats, CD (SD) (1-29 days 149.80 122%
Dose: 0, 600, 3000 and 9000 ppm Week 1 25.75 13;;;**
(equivalent to 0, 36.4, 205.7 and . 9
509.4 mg/kg bw/day) Food consumption ™\yee o 24.95 27.60

- (g/animal/day) Week 3 27.50 25.60
No animals: 15 rats/dose ee : :
Week 4 28.24 26.52

Study acceptable

p<0.05, ** p<0.01 and *** p<0.001
Serum TSH, T3* and T4

= There were no biologically relevant differencesserum T4 and
TSH levels with controls. In week 3 slightly highealues of T4
(24%) and TSH (62%) were observed (n.s)

(*) As most serum sTvalues were below the lower limit of quantificatican evaluation of this|
parameter was not possible.

Dose level (ppm)
Parameters 0 | 9000
3
Pre- 85.17 83.45
treatment
Total T Week 1 67.21 72.74
o T4 Week 2 70.68 84.31
(nmol/ L) 83 79
Week 3 67.40 124%
Week 4 63.02 69.64
Pre- 1.06 1.14
treatment
TSH: Week 1 1.25 1.39
Thyrotrophin Week 2 1.64 1.62
(ng/ ml) 2.05
Week 3 1.26 1629
Week 4 1.32 1.34

PROD, BROD, 7-BQ and UGT activity in S9 Fraction
= 1 Activity cytochrome P450 in the liver:
v CYP2B:1PROD (approx. 13 and 18-fold for day 8 and day| 15

respectivelys control) andtBROD (approx.. 21 and 32-fold
for day 8 and day 15 respectivelycontrol)

v'CYP3A: 17-BQ (approx. 2-fold for day 8 and day s
control).
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

= 1 Activity UDP glucuronosyltransferase enzymes ia likrer: tUGT

multienzime sustrato approx. 2 and 3-fold for dayr@l day 15
respectivelys control

Dose level (ppm)

Parameters | Marker Day 0| 9000 Fold
necropsy|  Activity Induction
(pmol/mg/min)
Day8 | 1.7 | 228 132
o CPY2B| PROD "pavis | 15 263 “17.8
Chg’oﬁ;e CPY2B| | Day8 | 6.6 | 1362 206
paso LCPY3A Dayi5| 59 | 187.5 318
Day8 | 922.0] 15177 1.6
CPY3A| 7-BQ "bay 15| 649.6 15827 2.4
UGT | Days | 201 | 47.0] 2.3
multienzi
UDPGT me | Day15| 11.3| 374 3.3
sustrato

PROD: Pentoxyresorufin-O-dealkylase activity
BROD: 7-Benzyloxyresorufin O-dealkylase activity
7BQ: 7-benzyloxyquinoline dealkylase activity

Organ weight
= Moderately increased of absolute liver weight aftee week (58%)

after 2 weeks (40%) and after 4 weeks (50%).
= No effect on thyroid/parathyroid gland weight

Dose level (ppm)
Parameters 0 \ 9000
)
LIVER
11.65%**
Day 8 7.37 158%
13.00**
Absolute (g) Day 15 9.30 +40%
15.02***
Day 29 10.02 150%
THYROID / PARATHYROID
Day 8 0.0161 0.0163
Absolute (g) Day 15 0.0198 0.0162
Day 29 0.0225 0.0219

*p<0.05, ** p<0.01 and *** p<0.001.
Macroscopic findings

= Enlarged liver: 4/5 (1 week) and 5/5 (2 weeks)0/5 control. No
enlarged livers were noted at necropsy after 4 weaxfktreatment
(day 29).
Histopathology
Liver:

= 1 Incidence (5/5 on days 8, 15 and &90/5 control) and severit
(3.4, 3.6 and 3.8 on days 8, 15 and 29 respectix@ly control) of
hepatocellular hypertrophy centrilobular.

Thyroid:

= 1 Incidence (3/5, 4/5 and 5/5 on days 8, 15 andce&pactivelys 0/5
control) and severity (1.3, 2.0 and 2.4 on daysl18B, and 29
respectivelyws0 control) of follicular cell hypertrophy.

= 1 Incidence (2/5 and 3/5 on days 15 and 29 respgtivs 0/5
control) and severity (1.0 and 1.0 on days 15 @hte8pectivelws0
control) follicular colloid depletion.
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levels, no animals/group, (ncdr)]
acceptability
3
Dose level (ppm)
Parameters 0 9000
Incid Mean |Inciden Mean
ence severity] ce severity
LIVER
Hepatocellular | pay 8| 0/5 - 5/5 3.4
hypertrophy B
centrilobular 15y 0/5 - 5/5 3.6
(pale
eosinophilic or
granular Day
cytoplasmic | 29 0/5 ) o5 38
appearancé)
THYROID
Day 8| 0/5 - 3/5 1.3
Follicular cell | 0% [ 055 - | a5 2.0
hypertrophy Day
29 0/5 - 5/5 2.4
Day 8| 0/5 - 0/5 -
Follicular | O[5 - | 2 1.0
colloid depletion Day
59 0/5 - 3/5 1.0

3000 ppm(205.7 mg/kg bw/day)

Serum TSH, T3 and T4

= There were no biologically relevant differencesémum T, and TSH
levels with controls.

PROD, BROD, 7-BQ and UGT activity in S9 Fraction

= 1 Activity cytochrome P450 in the liver:
v CYP2B: tPROD (approx. 15 and 7-fold for day 8 and |15
respectivelys control) andtBROD (approx.. 18 and 12-fol
for day 8 and 15 respectivelgcontrol)
v'CYP3A: 17-BQ (approx. 3-fold on day 15 only)
= 1 Activity UDP _glucuronosyltransferase enzymes ie likrer: {UGT
multienzime sustrato approx. 2 and 4-fold for dayaBd 15
respectivelwscontrol.

o

Dose level (ppm)

Day
Parameters Marker |necrops L .‘ : 20 FO'Q
y Activity Induction
(pmol/mg/min)
Day 8 1.7 25.2 14.6
ovto CPY2B | PROD Inovis| 15106 | 7.1
~ | cpy2B Day8| 6.6 116.9 17.7
chrome| cpyaa | BROP 'Day1s| 59 | e84 | 116
Day 8| 922.0| 1211.6 1.3
CPY3A 7-BQ Day 15] 649.6 | 1931.6 3.0
UGT | Day8| 201 | 449 2.2
UDPGT multienzim
e sustrato | D@y 15| 11.3 | 415 3.7

PROD: Pentoxyresorufin-O-dealkylase activity
BROD: 7-Benzyloxyresorufin O-dealkylase activity
7BQ: 7-benzyloxyquinoline dealkylase activity

4 Hypertrophied hepatocytes were characterized by galsinophilic or granular cytoplasmic appearanaich is typically found in liver of rats
treated with phenobarbital-type agents (Gopinatta@d Mowat V., 2014; Greaves P., 2012)
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Organ weight
= Moderately increased ncdr of absolute liver weigfier one week

(54%), after 2 weeks (55%) and after 4 weeks (56%).
= No effect on thyroid/parathyroid gland weight.

Dose level (ppm)
Parameters 0 | 3000
d
LIVER
11.34%*
Day 8 7.37 154%
14.40%**
Absolute (g) Day 15 9.30 155%
15.65***
Day 29 10.02 156%
THYROID / PARATHYROID
Day 8 0.0161 0.0193
Absolute (g) Day 15 0.0198 0.0183
Day 29 0.0225 0.0262

*p<0.05, ** p<0.01 and *** p<0.001.

Macroscopic findings

= Enlarged liver: 3/5 after 2 weeks 0/5 control. No enlarged liver]
were noted at necropsy after 4 weeks of treatnuayt 29).

Histopathology

= 1 Incidence (5/5, 4/4, 5/5 on days 8, 15 and 29aetsely vs 0/5
control) and severity (3.0, 3.5 and 3.0 on daysl1B, and 29

respectively vs 0 control) of _hepatocellular hypertrophy
centrilobular.

(2]

3
Dose level (ppm)
Parameters 0 3000
Inciden-: Mean [Inciden-: Mean
ce iseverity] ce severity
LIVER
Hepatocellular | Day 8] 0/5 - 5/5 3.0
hypertrophy - Ino i o5 - | a4 35
centrilobular :
(pale eosinophilic
orgranular pay od /5 - | 55 3.0
cytoplasmic
appearance)
Thyroid:

= 1 Incidence (2/5, 3/4 and 5/5 on days 8, 15 ance&pactivelys0/5
control) and severity (1, 1.3 and 2.4 on days 8, afd 29
respectivelysO0 control) of follicular cell hypertrophy.

= 1 Incidence (1/4 and 3/5 on days 15 and 29 resmgtivs 0/5
control) and severity (1.0 on days 15 and 90 control) of
follicular colloid depletion.
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

3
Dose level (ppm)
0 3000
Parameters
Inciden Mear) Incide Mean
severit .
ce y nce severity
THYROID
Follicul I Day 8] 0/5 - 2/5 1
h‘;p‘g‘rjtforp‘;]‘; Day 1§ 0/5 - 3/4 1.3
Day29 0/5 - 5/5 2.4
Follicular Day 8] 0/5 - 0/5 -
colloid Day 1§ 0/5 - 1/4 1.0
depletion Day 29 0/5 - 3/5 1.0

600 ppm(36.4 mg/kg bw/day)
Serum TSH, T3 and T4
= 1 T, in week 3 (40%) and week 4 (36%Y.SH ns (54%) in week 3

= As most serum J values were below the lower limit ¢
quantification, a comprehensive evaluation of fasameter was ng
possible.

— =

Dose level (ppm)
Parameters 0 | 600
Males
Pre- 0.32 0.34
treatment
Total T, Week 1 - -
(ng/ ml) Week 2 - -
Week 3 0.21 0.26
Week 4 0.88 0.66
Pre- 85.17 85.86
treatment
77.46
Week 1 67.21 115%
Total T, 81.87
(nmol/ L) Week 2 70.68 116%
94.38**
Week 3 67.40 140%
85.92**
Week 4 63.02 136%
pre- 1.06 1.04
treatment
TSH: Week 1 1.25 1.32
Thyrotrophin Week 2 1.64 119'25
ng/ ml :
(ng/ ml) Week 3 1.26 154%
1.41
Week 4 1.32 17%

p<0.05, ** p<0.01 and *** p<0.001

PROD, BROD, 7-BQ and UGT activity in S9 Fraction

= No induction of liver enzymes.

Organ weight

= At the end of the 4-weeks treatment period sligbtly statistically
significantly higher but ncdr liver weight was obged (21%).
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Dose level (ppm)

Parameters 0 | 600
d
LIVER
Day 8 7.37 8.83
Absolute (g) Day 15 9.30 P %823
Day 29 10.02 121%
THYROID / PARATHYROID
Day 8 0.0161 0.0164
Absolute (g) Day 15 0.0198 0.0173
Day 29 0.0225 0.0255

*p<0.05, ** p<0.01 and ** p<0.001.

Histopathology

Liver:

= 1 Incidence (5/5, 5/5, 5/5 on days 8, 15 and 29ae$ely vs 0/5
control) and severity (1.4, 1.6 and 1.2 on daysl18B, and 29
respectively vs 0 control) of _hepatocellular hypertroph
centrilobular.

Thyroid:

= 1 Incidence (3/%s0/5 control) and severity (1M%0 control) on day|
29 of follicular cell hypertrophy.

3
Dose level (ppm)
Parameters 0 600
Inciden-; Mean |Inciden- Mean
ce severity] ce severity
LIVER
Hepatocellular| payg | o/5 - 5/5 1.4
hypertrophy
centrilobular | Day 15 0/5 - 5/5 1.6
(pale
eosinophilic or
granular Day 29| 0/5 - 5/5 1.2
cytoplasmic
appearance)
THYROID
. Day 8 0/5 - 0/5 -
i‘}’/’gg‘é‘f‘gp‘;‘ey” pay1s| o5 - | o i
Day 29| 0/5 - 3/5 1.0

CONCLUSION: After 1 or 2 weeks of treatment at a dose leve,
9000 ppm livers were enlarged in 4/5 or 5/5 animalspectively.
Moreover, enlarged liver were also noted in 3/5reat$ after 2 week
of treatment with 3000 ppm. No enlarged livers weoted grossly a
necropsy at any dose after 4 weeks of treatmeng. Mhacroscopid
finding of enlarged liver was also reflected in keatly higher liver
weights.

A significant increase in absolute liver weighteafi, 2 or 4 weeks 3
doses> 3000 ppm [60%). At the end of the 4 week treatment per
slightly higher liver weight was also found at 600m (21%). These
increases were associated with centrilobular hep#tdar hypertrophy
in a dose-dependent manner at all dose levels arall dime of
sacrifice (day 8, 15 and 29). Hypertrophied hepatsc were

of

D

iod

characterized by pale eosinophilic or granular glgemic appearance

72




CLH REPORT FOR CLOFENTEZINE

Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

which is typically found in liver of rats treatedtivphenobarbital-type

agenté. At 9000 ppm the severity of this finding incredda a time
dose-dependent manner. At 600 or 3000 ppm an isergaseverity|
was observed between week 1 and 2 but severitydbakased agai
in week 4.

Absolute liver weight

Dose level (ppm)

Parameters o | 600 | 3000 | 9000
3
LIVER WEIGHT
Day 8 11.34%+ | 11.65%*
(weeykl) 730 883 I s | 158%
Absolute | Day 15 14.40%+ | 13.00%
() (We)ék 2| 930 920 | "u5506 | 140%
Day29 | |;op | 1208 | 15.65%* | 15.02+
(week 4) 121% | 156% | 150%
*p<0.05, ** p<0.01 and *** p<0.001.
Liver histopathology
3
Dose level (ppm
Parameters 0 | 600 | 3000 | 9000
Incidence

(mean severity)

LIVER HISTOPATHOLOGY

Hepatocellular Day 8 /5 5/5 5/5 5/5
hypertrophy (week 1) 1.4) | (3.0) | (3.4
centrilobular Day 15 /5 5/5 4/4 5/5

(pale eosinophilic (week 2) (1.6) | (3.5 | (3.6)
orgranular 1, og 55 | 55 | 5/5
cytoplasmic K 4 0/5 12 30 38
appearance) | (Week4) 1.2) | B0 | 38

After 1 or 2 weeks of dietary administration of deg 3000 ppm
(>205.7 mg/kg bw/day), enzyme induction in the livevas
demonstrated with increased levels of Cytochrom&0P2B (as
determined by the PROD and BROD assay), Cytochromé BAKas

determined by the BROD and 7-BQ assay) and UDP

glucuronosyltransferase. Cytochrome P450 3A wasided at 9000
ppm (509,4 mg/kg bw/day) at both time points and®0 ppm at thg
second week only.

At 9000 ppm on day 15 there were an increase inigcof UDPGT
(3.3 fold), PROD (18 fold), BROD (32 fold) and 7BQ (20id).

No induction of liver enzymes was found at a desels of 600 ppm

-

5 ReferencesGopinath C. and Mowat V., 2014; Greaves P., 2012
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Type of study, laboratory,
guideline, GLP, test
substance(purity), route
administration, strain, dose
levels, no animals/group,
acceptability

Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Enzyme induction in the liver

Da Dose level (ppm)

Y1 0o | 600 [ 3000 9000
Parameters Marker | necro T -
psy Activity (pmol/mg/min)
(1fold)

56 | 252 22.8
CPY | beop Day8 1.7 | 135 11146 113.2
2B Day | [ ¢ | 7.0 | 106 263
15 | =2 | 147174 1178
cyto- | CPY Days| 6.6 | 2591169 1362
chome | 28 | BroD 13.9 [117.7| 120.6
paso | CPY Day [ o | 39.6] 684 187.5
3A 15 | °>° | 16.7 [111.6] 131.8
620.7|1211.§ 1517.7
CPY | 4 a0 Day 89220/ 459 113 116
3A Day | o496 892:6/1931.6 15827
15 ©l 114 | 13.0] 124
UGT 268 | 449 | 47.0
UDPGT muli- Day 8 20.11 151 125 | 123
enzime| Day 113 16.1 | 415| 374
sustrato| 15 ' 11.4 | 13.7| 13.3

Thyroid weight was not affected although thyroidliéailar cell
hypertrophy at a minimum to moderate severity waansat all dose
levels. Thyroid follicular cell hypertrophy was @bged dose- and
time- dependently at 3000 ppm and 9000 ppm in wkelnd 2. At
week 4 all dose levels were affected, however, iffierdnce in this
finding was seen between 3000 and 9000 ppm grdupéncrease in
the severity of this finding were seen in each gtday allocation and
in each test item group, except for 3000 ppm ar@DYIpm groups o

animals subjected to necropsy at day 29 in whiehsthime incidence

and mean severity values were determined. Moreoteyroid

follicular colloid depletion at a minimum severityas seen at dose

>3000 ppm at study days 15 and 29.
Absolute thyroid / parathyroid weight

Dose level (ppm)
Parameters 0 | 600 | 3000 | 9000
3

THYROID / PARATHYROID
Day 8
(week 2
Day 15
(week 2
Day 29
(week 4

*p<0.05, ** p<0.01 and *** p<0.001.

0.0161| 0.0164| 0.0193| 0.0163

Absolute (g) 0.0198| 0.0173| 0.0183| 0.0162

0.0225| 0.0255| 0.0262| 0.0219
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Results

[Effects statistically significantly and dose-rela¢d unless stated otherwise
as not significant (n.s.) or not dose-related (ndryr not clearly dose-related
(ncdr)]

Reference

Thyroid histopathology

3
Dose level (ppm)
Parameters 0 | 600 | 3000 | 9000
Incidence
(mean severity)
THYROID
Day 8 2/5 3/5
week2] % | 95 | 10| @3
Follicular cell | Day 15 0/5 /5 3/4 4/5
hypertrophy  |(week 2 (1.3) | (2.0
Day 29 0/5 3/5 5/5 5/5
(week 4 (1.0) | 24) | (2.9
Day 8
(week 2 0/5 0/5 0/5 0/5
Follicular colloid | Day 15 1/4 2/5
depleion  |(week2] ¥° | % | 10 | (10
Day 29 3/5 3/5
weeka] %5 | 95 | 10| (10

Slightly and transiently increased at 600 ppm in week 3 and 4 (40P6
and 36% respectively) and increasedal 9000 ppm in week 3 were

seen (24%). An increased TSH at 600 and 9000 ppweik 3 only
(54% and 62% respectively) were observed (but n80@00 ppm).

Mean total T3, total T4 and TSH

Dose level (ppm)

Parameters 0 | 600 | 3000 | 9000
Males
Pre- f 032 | 034 | 025 ;
treatmen|
Total T3 (ng/ | Week 1] - - - -
ml) Week 2 - - - -
week 3| 021 | 0.26 - :
Week 4| 0.88 | 0.66 - -
Pre- | g517 | 8586| 8207 83.45
treatmen|
Week 1| 67.21 ;175‘:;2 6507 | 7274
Total T, 81.87 | 84.73
(ol | Week2[ 7068 | 0l 84.31
9438 | 79.90 | 83.72
Week 3] 67.40 +40% 124%
Week 4| 63.02 8?3%: 74521 6964
Pre- 14 06 1.04 1.07 1.14
treatmen|
e Week 1| 125 | 132 | 155 1.39
~ ['week2| 164 | 165 | 1.86 1.62
Thyrotrophin 104 109 508
ng/ ml : : :
(ng/ ml) | week 3] 1.26 £54% 262%
Week 4| 1.32 Tlfo/i 135 1 13

*p<0.05, ** p<0.01 and ** p<0.001.

Liver effects, such as liver weight increase amdrlienzyme induction
occurred just after clofentezine treatment andaarequirement for thg
observed thyroid effects. Overall it can be conellithat clofentezing
leads to increased liver weight associated with atmgellular

hypertrophy at all dose level. The thyroid weighasanot affected
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guideline, GLP, test Results
substance(purity), route

e - A [Effects statistically significantly and dose-rela¢d unless stated otherwise Reference
adm|n|5trat'0n3 strain, dose as not significant (n.s.) or not dose-related (ndmr not clearly dose-related
levels, no animals/group, (ncdr)]

acceptability

although thyroid follicular cell hypertrophy waseseat all dose leveld.
Furthermore, clofentezine caused liver enzyme itidnespecially of
which induction of UDPGT is known to lead to an rieesed
metabolism of thyroid hormones and thyroid hormoeiuctions. This
further leads to a feedback reaction consistingrofincreased TSH
release. Continuous TSH stimulation is known to skate thyroid
tissues which after lifetime can lead to thyroignturs in rats. The
study provides evidence that the observed tumoidgesponse in live
and thyroid is highly likely rodent-specifi(Dellarco et al 2006)

10.9.1 Short summary and overall relevance of the providednformation on carcinogenicity

Two long-term toxicity/oncogenicity studies werendacted with clofentezine, one in rats and one in
mice (Anonymous 42, 1985a; Anonymous 45, 1985).

In a 2-year long-term toxicity and carcinogenicstudy in rat§Anonymous 42, 1985a) tested dose
levels were 0, 10, 40 and 400 ppm equivalent ©.48, 1.72 and 17.3 mg/kg bw/day for males and
0, 0.55, 2.18 and 22.1 mg/kg bw/day for females.

The rationale for selection of dose levels wasdew: the low dose of 10 ppm was selected to
approximate the minimum useful dose in relatioth®likely crop residues, the intermediate dose of
40 ppm was a dose at which minimal changes (iightstentrilobublar hepatocyte enlargement)
were observed in one of the 90-day study in rabffymous 74, 1981) and the high dose of 400 ppm
was selected since it provided comparative datheasame dose found in the same 90-day study in
rat to evoke a syndrome of toxic effects (i.e. giiular hepatocyte enlargement, together with
increased liver, spleen and kidney weight, redu@amoglobin and elevation of plama cholesterol).

No mortality or clinical signs were associatedreatment.

No persistent treatment-related effect was obsew#ld respect to haematology parameters. A
statistically significant decrease (>20%) was obsérat 400 ppm in females in the total WBC in
months 6 and 12 and in the total no. lymphocitesnwnth 12 and in males in the total no.
neutrophils in month 27. These changes are comsideandom and of an overall doubtful
toxicological relevance.

Blood chemistry revealed an increased statisticsitipificant and dose-dependent in free thyroxine
(T4) in males at 400 ppm in month 27. Other paransedf thyroid function were not affected. Other
statistically significant differences of the bioaomeal parameters compared with controls at 400 ppm
were only marginal and not dose-dependent.

The absolute liver weight was increased in monthfraf 10 ppm in males and at 400 ppm in
females though clearly dose-related only in maRaslative liver weights were increased in both
sexes in month 12 and 27 at 400 ppm though thati@miwas greater than 10% only in males and
dose-dependancy was not clear.

Histopathology revealed observations in male latethe high dose level of 400 ppm with significant
(pairwise and dose-trend) centrilobular hepatoeyeuolation (observed at interim sacrifice and in
the total no. of animals including the incidenceirdgerim sacrifice, interim deaths and terminal
sacrifice) and centrilobular hepatocyte enlargenfiem¢rim sacrifice, terminal sacrifice and total. n

of animals). It was also observed focal cyst degdimn of hepatocytes and fat deposits in non-
specific distribution dose-trend significant foetlotal no. of animals and focal hepatocyte nesrosi
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dose-trend significant for interim sacrifices arek ttotal no. of animals. It has to be noted the
presence of telagiectasis in both sexes but onde-tieend significant in females for the total nb. o
animals.

Effects in male thyroid were manifested at 400 pipyndose-trend significant agglomeration of
colloid in males at interim sacrifice, terminal sice and for the total no. of animals that wasoal
pairwise significant for terminal sacrifices. Besid follicular cell hyperplasia was observed frobn 4
ppm in males but not dose-related and not statiisignificant.

Other histopathological findings at 400 ppm paievend dose-trend significant were glomerular
nephropathy in females for interim deaths and stiil mononuclear infiltration of Harderian gland
in males at interim sacrifice and total no. of aalsn

At 400 ppm in males, there was a slight increastaénnumber of follicular cell tumours (combined
adenomas and carcinomas) in the thyroid at ternsaatifice (8/50 vs. 2/50). This may have been
associated with the pairwise and dose-trend samfi increase of agglomeration of colloid at
terminal sacrifice (18/21 vs 12/24). These tumams r@ot pairwise significant but exhibited dose-
trend significance (p<0.01). The notifier has nobvided historical control data in line with
Regulation 283/2013 that set out the data requinésnor active substances, in accordance with
regulation 1107/2009. No historical control rangasvpresented in the report. The only background
data included in the report were obtained frornaglsi concurrently run study performed at the same
conductig laboratory with the same housing condit@mimal husbandry practices, same procedure,
strain, diet and pathologist with time period otadaollection from December 1983 to March 1085.
The incidence of thyroid follicular cell tumourstiigh dose males treated with clofentezine was only
marginally higher than the incidence in controligydrom this other concurrently run study (8/50 vs.
6/49). Besides, it should be emphasized that tbatapeous rate of thyroid tumour development in
rats increases rapidly after the animal exceedgehps of age. It has to be noted that the meamanis
of action (MoA) thoroughly developed in “Section yfbid tumours mode of action” shows that
follicular cell tumours are not relevant for humans

Table 23: Incidence of thyroid follicular cell tumours in teaats in two studies with clofentezine

Doses

. . . 0 ppm 10 ppm 40 ppm 400 ppm

it el Uy el s I 0 mg/kg bw/day 0.43 mg/kg bw/day | 1.72 mg/kg bw/day | 17.3 mg/kg bw/day
males i
Time of death
I Il T ] it ]I ol 1t ]I b1l 1 [Ib]lT

Rat carcinogenicity study for 27 months (March 1982June 1984);(Anonymous 42, 1985a)
No animals examined 20 26 24 20 26 24 20 P3 p7 209 (221
Benign 0 1 0 0 0 1 0 0 0 0
Probably malignant 0 0 0 0 0 0 0 0 q ¢ 0
Malignant 0 1 0 0 0 1 0 1 0 0|
Total tumours (D+T) 2/50 2/50 2/50 8/50
TOX 82074 (1982-4) Study conducted at the same labtory (December, 1982-March 1985)
No animals examined 25 32 17 24 3p 15 24 B7 13 255 [315
Benign 0 2 2 0 0 1 0 1 1 5
Probably malignant 0 0 0 0 1 0 0 0 1 @ L
Malignant 0 1 1 0 1 0 0 1 0 0
Total tumours (D+T) 6/49 3/50 5/50 6/50

I: Interim sacrifice, D: Interim deaths during theent, T: Terminal sacrifice

tPositive after trend analysis
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Additionally, it should be noted the occurrencesefveral rare tumour incidence, none of them
statistically different from the concurrent contasid regarded as not relevant.

Malignant mixed glioma: single occurrence was ret&d to the mid and high dose group interim
decedent male. Historical control data from the es¢aboratory were not available. Although no
HC data was presented in the report, accordingeamotifier contemporary historical control data
were obtained from where the stock animals origihafCharles River laboratories historical
control data 2004 @ 104 weeks of age, 30 studie$s Znales and 2344 females examined) with
an incidence that ranged from 0.91% to 1.92% foleman the clofentezine carcinogenicity rat
study the incidence at the two highest doses iresné%, 1/50) was only slightly above the
background range stated by the notifier. Besidessd effects were considered not to be treatment
related, but rather incidental in their occurrefarethe following reasons: the incidences were not
statistically different from the concurrent coniriflese effects were not replicated in females, and
there was no evidence of a dose response.

Astrocytoma: an incidence of 2 (1 in interim death$or terminal deaths), 1 (interim death) and 1
(interim death) were observed in the low, mid amghtlose group males. In females an incidence
of 2 and 1 were observed in the low and high daoseigs, with all instances observed at
termination. Historical control data from the salalgoratory were not available. Although no HC
data was presented in the report, according tontitier contemporary historical control data
were obtained from where the stock animals origiiafCharles River laboratories historical
control data 2004 @ 104 weeks of age; 30 studib$6 2nales and 2344 females examined) with
an incidence that ranged from 0.87% to 4.29% inesiahd from 1.67% to 2.31% in females. In
the clofentezine carcinogenicity rat study thedecice of this malignant tumour type in males of
the low dose (4%, 2/50), mid dose (2%, 1/50) amh liose (2%, 1/50) and in females of the high
dose (2%, 1/50) were within the background rangéedtby the notifier. Besides, these effects
were considered not to be treatment related, hilmeraincidental in their occurrence for the
following reasons: the incidences were not staadliy different from the concurrent control and
there was no evidence of a dose response.

Leydig cell tumours, testes: a single incidencehi$ malignant tumour type in the high dose
group males (1/50; 2%). The notifier has not predidhistorical control data in line with
Regulation 283/2013 that set out the data requingsni®r active substances, in accordance with
regulation 1107/2009. No historical control rang@swpresented in the report. The only
background data included in the report were obthifrem a single concurrently run study
performed at the same conductig laboratory withsteme housing conditons, animal husbandry
practices, same procedure, strain, diet and pailsblavith time period of data collection from
December 1983 to March 1085. The incidence of malg leyding cell tumours in high dose
males treated with clofentezine was below the ok in control group from this other
concurrently run study (2/50; ~ 4%) and is not cdexed to be treatment-related.

Since no evidence of carcinogenicity was observddsted dose leveSOAEL for carcinogenicity
was established at480 ppm equivalent tol7.3 and 22.1 mg/kg bw/dayfor males and females
respectively. NOAEL for toxicity wad0 ppm corresponding td.72/2.18 mg/kg bvday for males
and females respectively.

In a 2-year carcinogenicity study in mice (Anonyrealb, 1985) tested dose levels were 0, 50, 500
and 5000 ppm equivalent to 0, 5.0, 50.7 and 543kgrbw/day for males and 0, 5.3, 56.9 and 557.1
mg/kg bw/day for females.

The rationale for selection of dose levels waspmovided in the report.
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The overall survival in male and female is sumneatis the following tables:

Table 24: Overall of female survival data

Female Dose (ppm)
0 50 500 5000
Number of animals 52 52 52 52
No.of survivors-wk 60 44 50 51 43
% survivors- wk 60 85% 96% 98% 83%
No. of survivors-wk 72 40 48 47 36
% survivors- wk 72 77% 92% 90% 69%
No. of survivors-wk 78 37 43 45 32
% survivors- wk 78 71% 83% 87% 62%
No. of survivors-wk 90 33 37 39 24
% survivors- wk 90 64% 71% 75% 46%
No. of survivors-wk 105 25 28 27 10
% survivors- wk 105 48% 54% 52% 19%

Table 25 Overall of male survival data

0 50 500 5000
Number of animals 52 52 52 52
No.of survivors-wk 60 45 44 43 40
% survivors- wk 60 87% 85% 83% 77%
No. of survivors-wk 72 38 39 40 37
% survivors- wk 72 73% 75% 77% 71%
No. of survivors-wk 78 35 36 37 34
% survivors- wk 78 67% 69% 71% 65%
No. of survivors-wk 90 24 29 26 27
% survivors- wk 90 46% 56% 50% 52%
No. of survivors-wk 105 14 17 17 12
% survivors- wk 105 27% 33% 33% 23%

The statistical analysis of the mortality datalet €énd of the treatment period, revealed that @@€5
ppm female group had significantly more deaths thHan control group (p<0.01) and this was
supported by the test for trend (p<0.001). The éigbroportion of deaths in females at 5000 ppm
was observed during the latter part of the study amyloidosis was a major contributory factor to
death in a greater number of female mice from treumg receiving 5000 ppm compared to the
controls and the other treated groups. There wastfaot on longevity in male mice.

The percentage of survival in male of all doses wékin the provided historical control range

(23.1-53.8%) obtained from 26 studies with CD1 mafeduration between 92 and 109 weeks
conducted at Huntigdon Research Centre (1980-83y i@ females of high dose, the percentage of
survival (19%) was slightly lower than the providedtorical control range (23.9-55.8%) obtained
from 26 studies with CD1 mice of duration betweeéhadhd 115 weeks conducted at Huntigdon
Research Centre (1980-83).

According to the OECD n°116 guidance document erctinduct and design of chronic toxicity and
carcinogenicity studies, mice are generally expgdedhe test chemical for 18 to 24 months, with th
higher durations being used for strains having tgrelangevity or lower spontaneous tumour rate.
This guidance further states that for specific israof mice, e.g CD-1 strain, for which
documentation exists showing that a duration ofridhths may be more appropriate (e.g., Giknis
and Clifford, 2010), a reference to this informatis sufficient for the justification of using a
duration shorter than 24 months. It should be ndted amyloidosis is a common age-related
condition in CD-1 mice with a tendency to be a trexgt cause of death in these aged CD-1 mice.
Termination of the clofentezine carcinogenicity engtudy was conducted at week 105, rather than
the guideline recommendation of 78 weeks for CDidem

The survival of all groups in the mice carcinogégistudy with clofentezine fulfilled the OECD 453

criteria for combined chronic toxicity/carcinogeitycstudies (not < than 50% at 18 months for
mice). Besides, according to the OECD n°116 guidaltcument study termination may occur when
the number of survivors in the lower dose or cdngups has declined to 25%. In the mice
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carcinogenicity study with clofentezine the numbésurvivors in the lower dose or control groups
has not declined under 25%. Survival was alsone ivith the requirements of the relevant EPA
guideline 870.4200 for carcinogenicity studies thaécify that survival in any group should not fall
below 50% at 15 months and 25% at 18 months in.nicaddition, the WHO (1990) recognizes a
further type of carcinogenicity study that contisuentil mortality in the most susceptible group
reaches a fixed level, usually 80%.

Besides, for assessing long-term/carcinogenicitgliss, it is also crucial to know the time point at
which survival falls bellows 50%. The Food and Dwngministration (FDA, 2001) gave a rule of

thumb’that a 50% survival rate at about weeks 800t@f the 50 initial animals in any treatment
group is considered adequate. The percentage dawbeor higher if the number of animals used in
each treatment/sex group is larger or smaller @rbut between 20 to 30 animals should be still
alive during these weeks (Lin and Ali, 1994). Ire ttlofentezine carcinogenicity mouse study the
number of animal still alive at week 90 are highean 20 in all dose levels and the difference in
survival in high dose female became apparent aoniy fapproximately week ~ 90 onwards.

On overall, mortality observed in CD1 female mindhe clofentezine study that ran for an exposure
period of 2 years in CD-1 mice should not undulympoomised the validity of the study and the
study can be considered acceptable.

Bodyweight and food consumption were not affectgdrbatment. Only bodyweight gain at 5000
ppm was slightly reduced in males mainly duringfiret half of the study. No effects were observed
from week 52.

The only significant effects on haematology wersestsed at 5000 ppm in males on week 52 with
decrease in red blood cells (12%) not seen at taisacrifice.

Analysis of organ weights for mice killed after 1@®eks of treatment revealed slightly increase of
absolute liver weights in females (18%) at 5000 gpat was not clearly dose-related. This increase
may be correlated with a dose-related increaseitlance of foci/areas of altered hepatocytes
(eosinophilic) noted from 500 ppm in females thaswound above historical controls. A slight
increased incidence of foci/areas of altered hepy#ts above historical controls was seen in males
for decedent animals from 500 ppm. The increaseideémce of this lesion in terminal males was not
dose-related.

Table 26: Incidence of foci/areas of altered hepatocytesi(@philic)

_ Males Females
Non neoplastic Dose level (ppm) HC Dose level (ppm) HC
findings liver

0 50 500 5000 0 50 500 5000

Number @D 39 35 36 41 27 24 25 42
imal

e 13 17 16 11 1775 25 28 27 10| 1773

2 3 4 8 1 1 2 4
Eosinophilic (5.1%) | (8.6%) | (11.1%) | (19.5%) 46 (3.7%) | (4.1%) (8%) (9.5%) 35

u 0, u 0,
hepatocytesT 1 4 4 2 0.0-9.8% 2 2 5 5 0.0-9.1%
(7.7%) | (235%) | (25%) (18.2%) (8%) (7.1%) | (18.5%) | (50%)

D: Animals dying or killed during study
T: Animals killed at termination
HC (Huntingdon Research Centre between March 1980Jaly 1983). Study duration between 92 and 1lksie

At 5000 ppm an increase incidence amyloidosis malles was observed (19/426/27 of controls).
There was no evidence of this effect in males.

A higher number of benign liver cell tumors weresetved in females at 5000 ppm. The incidence
(7/52; 13.5%) was slightly higher than the conaotri@ntrol incidence in females in this study (4/52
7.7%) and outside the provided historical contasige (0-7.7%) obtained from 26 studies with CD1
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mice of duration between 92 and 115 weeks condwattetlintigdon Research Centre (1980-83). The
incidence was not significant after pairwise congmar (p>0.05) but showed a positive trend after
trend analysis (p<0.01). It has to be noted thatinbidence in controls is in the upper HCD valfie o

7.7%. There was an increase in the malignant hepatiors (1/52; 1.9%) in females with respect to
controls (0/52) however it was within the range hi$torical controls and was not statistically

significant. The combined analysis of benign anavatignant hepatic tumours in females (8{&2

4/52 of controls) was significant after pairwisemgmarison (p<0.05) and showed a positive trend
after trend analysis (p<0.01).

The toxicological relevance of these liver tumardemales seems doubtful since they correspond to
non-significant (pairwise) benign tumors occurringone sex and one species and at high dose levels
of treatment (557.1 mg/kg bw/day for females). Heere the increase in liver tumours cannot be
dismissed as non-relevant to humans as the meaohdmidormation of liver tumours in female CD-

1 mice developed inSection liver tumours mode of acti,mmain unclear.

Table 27 Hepatocellular tumours in female mice treatedly(aia diet) with clofentezine

Females
Neoplastic findings liver Dose level (ppm)
0 50 500 5000 AlE
Mean/range
Number of animals examingd D 27 24 25 42
T 25 28 27 10
Benign tumour D 0 1 0 3
T 4 2 1 2
Benign tumour (two) D 0 0 0 1
T 0 0 0 0
Benign tumour (multiple) D 0 0 1 0
T 0 0 1 1
D 0 1 1 4 63/1875 (3.36%)
: (9.5%) 0-7.7%
- [time of (93, 97,97 and
Benign tumour sub-total death] [98 week] [95 week] 102 week]
T 4 2 2 3
(16%) (7%) (7.4%) (30%)
Benign tumour overall total a/521 3/52 3/52 7152
(7.7%) (5.8%) (5.8%) (13.5%)
Malignant tumour (two) D 0 0 0 " i%)
: 22/1875 (1.17%)
T 0 0 0 0 0-3.8%
Total malignant tumour| 0/52 0/52 0/52 1/52 I
(1.9%)

tSignificant after trend analysis.
HC (Huntingdon Research Centre between March 198Qalyd1983). Study duration between 92 and 115 weeks.

D: Animals dying or killed during study (time ofcoerence of liver tumor wag93 week in all animals) T: Animals killed at
termination

No evidence of any thyroid effects was seen in mice

In conclusionNOAEL for carcinogenicity waS00 ppm corresponding t860.7/56.9 mg/kg bvday
for males and females respectively based on inereésncidence of benign liver cell tumors in
females at 5000 ppm equivalent to 543.4/557.1 mbikglay for males and females respectively.

NOAEL for toxicity was50 ppm corresponding t®/5.3 mg/kg bwday for males and females
respectively.
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Thyroid tumours mode of action

In a long-term study in Sprague-Dawley rats whigrevfed a diet containing 0, 10, 40 or 400 ppm
(equivalent to 0, 0.43, 1.72 and 17.3 mg/kg bw/ fidmymales and 0, 0.55, 2.18, 22.1 mg/kg bw/ day
for females) of clofentezine for 27 montfAonymous 42, 1985&,slight increase in the number of
follicular cell tumors (combined adenomas and cemcias) in the thyroid at the highest dose of 400
ppm in males (but not in females) was noted at iteahsacrifice (8/50 vs. 2/50 control). These
tumors are not pairwise significant but exhibitessettrend significance and were slightly above
control data from a concurrently study at the saoreucting laboratory (8/50 vs 6/49) as it can be
observed in Table 23. No thyroid tumors were seethe 2-year mouse oncogenicity study fed
higher (up to 5000 ppm, equivalent to 543.4 and.b5vg/kg bw/day for males and females
respectively) dose@nonymous 45, 1985).

Thyroid tumours in male rat were associated witkicity in liver (increased absolute and relative
liver weight, centrilobular hepatocyte enlargement centrilobular hepatocyte vacuolation) and
thyroid (slight follicular cell hyperplasia and dggeration of colloid). The studies with clofentezi
did not indicate irreversible organ damages (cyioity) and neither direct carcinogenic-genotoxic
potential. In all other apical studies no evideat#hyroid effects was obvious.

The results of both apical and mechanistic studigls clofentezine provide some evidence which
supports the view that the slight increase in iaomk of thyroid tumours in male rats might be
mediated via a well characterized, non-genotoxident-specific phenobarbital-like MoA, which is
not relevant to humans.

It can be seen that in all studies with thyroidlfimgs, changes in thyroid function are not seetimén
absence of liver changes and enzyme induction,estidge liver effects as a prerequisite for thyroid
effects which is an evidence of this MoA.

In order to elucidate the mode of action, the effgicclofentezine on rat thyroid gland, thyroid
hormone levels and hepatic thyroxine UDP glucurghi@nsferase activity was investigated.

In the guidance provided by ECHA, they recommerat the IPCS framework (IPCS, 2007) be
followed when evaluating MoA data for carcinogetyidindings in animals and their relevance to
humans.

All data is then evaluated according to the Inteam@al Programme on Chemical Safety (IPCS)
Mode of Action (MoA) human relevance (species codance) FrameworkBoobis Alan R. et al.,
2006)using a weight-of-evidence approach based on thdf8rd Hill criteria.

THE IPCS CONCEPTUAL MOA FRAMEWORK FOR EVALUATING ANIMAL CARCINOGENESIS:

Postulated MoA (theory of the case)

Key events

Concordance of dose-response and Temporal Association

Strength, consistency and specificity of association of tumour response with key events.
Biological plausibility and coherence

Other modes of action

Uncertainties, Inconsitencies, and Data Gaps assessment of postulated mode of action.
Assessment of postulated mode of action

PNV WNE

1-  Postulated MoA for theinduction of thyroid follicular cell tumours in rats
The postulated MoA for effects on the thyroid anduction of thyroid follicular tumours in
rats by clofentezine can be summarised as foll®viefly, activation of the CAR/PXR
nuclear receptors by clofentezine leads to indactibhepatic UDP-glucuronosyltransferase
(UDPGT) resulting in increased conjugation and ettan of thyroxine (T4) and decrease in
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serum T4 levels. A compensatory increase in thysiichulating hormone (TSH) levels
secreted via hypothalamus-pituitary-thyroid (HPXK)saresults in the chronic proliferative
stimulus of thyroid follicular cells by TSH prompg hypertrophy and hyperplasia, and
eventually progress to form follicular cell aden@aad/or carcinomas. (Fig. 1)

Figure 3: Proposed Clofentezine MoA for thyroid folliculaglctumors
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This figure shows the normal steps in functionifithe HPT axis (yellow boxes and solid lines,), ab agthe proposed clofentezine
MoA for thyroid follicular cell tumors (gray boxesd dotted arrows).

2-  Listing of key events identified in experimental aimals

The Key Events are the onward biological consegeenhbat result from the molecular initiating
event. These are measurable events that are ktditlae induction of the adverse effect (Formation
of thyroid follicular tumours).

Associative events are biological processes ttatlt@mselves not causal necessary key events for
the MoA, but are reliable indicators or markersKey events.

The key events and associative events in this psobave been observed and measured in male rats
in short-term and MoA studies and a carcinogenisiiydy (Anonymous 42, 1985a)hey are
presented below (Table 28).
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Table 28: Key Events and associative events for a speciid®of Action of clofentezine.

Key Events Associative events

MIE (Molecular Initiating Event) :
Activation of CAR/PXR activation

Key event 1:

Induction of hepatic UDP-glucuronosyltransferas®ReGT)

Key event 2:

Increased hepatic metabolism, increased glucurtaidand| Increased liver weight

biliary excretion of T4 Liver histopathology

Key event 3:

Decreased serum T4 half-live and concentration

Key event 4: Increased pituitary weight
Stimulation of HPT axis Pituitary histopathology

Key event 5: Increased Thyroid weight
Increasing circulating TSH concentration Thyroids enlargement /Hypertrophy
Key event 6: Increased colloid depletion
Increased thyroid folicular cell proliferation (hgiplasia) Increased mitotic activity follicular cells (linifg

Final adverse outcome (AO): Increase in thyroid turours
incidence

The key events “activation of CAR/PXR” and “incream thyroid tumours incidence” are terms
decribed as “Molecular Initiating Event” (MIE) arfddverse Outcome” (AO) respectively in the
AOP wiki nomenclature.

3- Concordance of dose-response and Temporal Assocatdi

The dose response relationships and temporal assocfor the Key Events measured in the studies
in rats are presented below (Table 29). The regsof the Key Events are shown @bserved
Effect(OE), Observed Associate Effect (OAE), No Observed HIR6OE), No Determined (NI¥nd

No Applicate (NA)Each box “OE” shows the time (month, week or day)hich the effect is
observed. Each box “OAE” shows the time (month, kvee day) in which one/some associated
effect/s is/are observed. Each box “NOE” showstitne (month, week or day) in which the effect is
measured but not observed. Quantification (degrebange) is not shown in order to keep the tables
clearer. Final adverse outcome (Formation of tltyraimours) is generally not applicable to
subchronic studies and therefore is labelled as Applicate (NA)” in the tables, although the
histopathological outcome was measured. A sexrdifige for final adverse outcome was evident
(males having a higher tumour incidence than feg)alaut is also not distinguished in the tables for
reasons of clarity. Further details on the studasfound in the main document.
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Table 29: Concordance of dose-response and temporal retaipsmfor Key Events in studies in rats.

Reference Dose Key event 1: Key event 2: Key event 3: Key event 4: Key event 5: Key event 6: Final adverse
study mg/kg Induction 1 Hepatic Decreased Stimulation of Increasing 1Thyroid outcome:
bw/day) UDPGT metabolism and| blood T4 levels HPT axig circulating TSH follicular cell 1 Thyroid
biliary proliferation tumours
excretion of T4 (hyperplasia) incidence
Ordered Key events shown in order from earliest event to tar (left to right). Results show the time that theevent was observed. Quantitative changes in
from low severity are not shown.
to high
dosage
Anonymous 42 1.72/ ND OAE NOE NOE NOE OE NOE?
(1985a) 2.1839 12 and 27 6,12, 18 and 27 12 and 27 6, 12, 18 and 27| 12 and 27 27 months
months months months months months
Anonymous 42 17.3/ ND OAE NOE NOE NOE OE OE
(1985a) 22.139 12 and 27 12 and 27 12 and 27 6, 12, 18 and 27| 12 and 27 27 months
months months(1T4 at months months months
27 months)
Anonymous 59 22.69% OE OAE ND ND ND OE NA
(1989) (5, 8, 15 and 29 (15 and 29 minimum 14
days) days) days
Anonymous 74, 26.23/ OAE
(1981) 29.3? 13 weeks. NOE NOE NA
ND Reversible ND 13 weeks ND 13 weeks
(recovery week
19)
Anonymous 55 28.97 OE OAE NOE NOE NOE NOE NA
(1990) (4,8and 13 (4 and 13 weeks 4 , 8 and (4,8and 13 (4,8 and 13 (4,8 and 13
weeks) weeks) 13 weeks) weeks) weeks)
Anonymous 60 36.47 NOE OAE NOE ND OE OE NA
(2016) 1, 2 weeks 1,2 and 4 week 1, 2, 3 and week 3 Day 29
weeks 4
(1T4 wk 3 and
4)
Anonymous 51 4052 ND OAE NOE OAE NOE NOE
(1986) week 6 week 6 Week 6 week 6 week 6 NA
(174)
Anonymous 53 4073 ND ND ND OAE ND ND NA
(1986) Minimum week
6
Anonymous 59 169.43 ND OAE ND ND ND OE NA
(1989) 5,8, 15 and 29 minimum 14
days) and 28 days
Anonymous 63 2023/ ND OAE ND NOE ND NOE NA
(1982b) 2219 13 weeks. 9 and 13 weeks 9 and 13 weeks
Anonymous 64 Reversible
(1988) (recovery week
17)
Anonymous 60 205.73 OE OAE NOE ND NOE OAE NA
(2016) 1, 2 weeks Wks 1, 2 4 wks 1,2 3,4 wks 1,2,3,4 wks 2 and 4
Anonymous 74 2653/ OAE
(1981) 2929 13 weeks. NOE NOE NA
ND Reversible ND 13 weeks ND 13 weeks
(recovery week
19)
Anonymous 60 509.4% OE OAE NOE ND OE OE NA
(2016) 1, 2 weeks 1,2 and 4 wks 1, 2, 3,4 Week 3 1, 2 ,4 weeks
weeks (1T4 wk 3)
Anonymous 63 6023/ ND OAE ND NOE ND OAE NA
(1982b) 6629 13 weeks 9 and 13 weeks 13 weeks
Anonymous 64 Reversible
(1988) (recovery week
17)
Anonymous 47 15003 ND OE ND ND ND ND NA
(1988) 2 weeks
Anonymous 48 15003 ND OE ND ND ND ND NA
(1988) 5 weeks
Anonymous 59 16353 OE OAE ND ND ND OE NA
(1989) (5,8,15and 29| 5, 8, 15and 29 7, 14, 28 days
days) days)
Anonymous 63 18923/ ND OAE ND NOE ND OAE NA
(1982b) 19920 13 weeks. 9 and 13 weeks 13 weeks
Anonymous 64 (Reversible
(1988) week 17)
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Reference Dose Key event 1: Key event 2: Key event 3: Key event 4: Key event 5: Key event 6: Final adverse
study mg/kg Induction 1 Hepatic Decreased Stimulation of Increasing 1Thyroid outcome:
bw/day) UDPGT metabolism and| blood T4 levels HPT axig circulating TSH follicular cell 1 Thyroid
biliary proliferation tumours
excretion of T4 (hyperplasia) incidence
Ordered Key events shown in order from earliest event to tar (left to right). Results show the time that theevent was observed. Quantitative changes in
from low severity are not shown.
to high
dosage
Anonymous 58 191579 ND OAE NOE ND OE OE NA
(1988) (3and 5days | (24 hand 2 and 4daysand1 | (1 and 2 weeks)
and 1 and 2 4 days and 1 and 2 weeks)
weeks) and 2 weeks)
Anonymous 22503 OE OAE NOE OAE OE OAE NA
55 (1990) weeks 4 and 13weeks | weeks 4, 8 and Week 4 4,8 and 13 week 4
4,8 and 13 13 weeks
(1T4 at
wks 8 and 13)
Anonymous 46 30009 ND ND OE ND ND ND NA
(1985) week 4
Anonymous 51 30009 ND OAE NOE OAE OE OE NA
(1986) week 6 week 6 week 6 week 6 week 6
(D)}

OE: Observed effect (Brown boxes); OAE: Observed associate effect (green boxes). NOE: No observed effect (yellow boxes); ND: No determinate (white boxes); NA: No applicate (white boxes)

IOAEfor Key Event 2 are referred to associated effects (liver weight/histopathology)

2No data for Key Event 4. The observations correspond to associated effects (pituitary weight/histopathology)

3OAEfor Key Event 6: Hyperplasia was not observed, although thyroid activity was seen (hypertrophy, colloided depletion ...). Events such as the thyroid follicular cell hypertrophy and hyperplasia in
most studies do not have sufficient time points to distinguish temporally between these, although hypertrophy usually precedes hyperplasia in this MoA

“ Tumors were observed but with an incidence similar to the control.

There are two relationships of interest in this Mevaluation. First, whether the Key Events show a
sequential (temporal) relationship such that Kegriis 1 and 2 precede Key Events 3 and 4, which
occur before Key Events 5 and 6 and the secontdaeship examines dose-response, and whether
Key Events show an incidence and severity congistgh doses.

a. Temporal Association

When analyzing all the data together of the diffiéreffects observed in the short-term,
carcinogenicity and MoA studies, it can be observed the different events show a good temporal
(sequential) relationship such as Key Events 12aprecede Key Events 3 and 4, which occur before
Key Events 5 and 6.

In the study of carcinogenicity in raifonymous 42, 198%haan increase in hepatic metabolism (key
event 2) was observed at 17.3 mg/kg bw/day in mdleis effect was characterized by an increased
liver weight associated with histopathology (cdabular hepatocyte enlargement or centrilobular
hepatocyte vacuolation). An increase in thyroid auns incidence "hyperplasia” (key event 6) was
also observed. These effects were measured at hfhsnand preceded the formation of tumours
observed at month 27 (final adverse outcome). Necef were observed in the alteration of the
thyroid hormones (T4 and TSH) because these effeete measured after 6 months and their
variation is noticeable before (approximately 4 kse Results of studies carried out with
phenobarbital support {McClain et al 1989, Capen, 1992)4 levels decreased after 4 weeks of
treatment but after T4 levels returned to near mbmine to compensation by the HPT axis. In the
MoA study presented b&nonymous 46 (198%9 showing decrease in T4 (6.8%) in week 4.

In the MoA study ofAnonymous 59 (1989)he effects on liver enzyme induction and livezigit
were seen by 5 days, indicating that the liver gearwere early effects. In the same study altersitio
in the thyroid weights / histopathology were obsek\this occurred after changes in liver (15 ddys a
22.69 mg/ kg bw/day and 7 days at 1635 mg/kg bw/dalgyroid hormones alterations were not
monitored and formation of thyroid tumours is getigrnot applicable to subchronic studies.

In a similar way, in study oAnonymous 58 (1938at 1915 mg/kg bw/day the effects on liver weight
were seen by 3 days, an increase of TSH (key éd)ewias observed by 4 days and an increase in
thyroid follicular cell proliferation (key event Gyas observed by 7 days (slight incidence) and 14
days (marked incidence).
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In the study ofAnonymous 51 (1986gn increase of the hepatic metabolism (Key evénta2
stimulation of HPT axis (Key event 4), an increaseirculating TSH (Key event 5) and an increase
in thyroid follicular cell proliferation (Key ever@) were observed at 3000 mg/kg bw/day at 6 weeks
of treatment (a single sampling time).

b. Concordance of dose-response

In relation to the second relationship, Key Evest®ws a consistent dose-response increased
incidence and severity of effects with increasingation of exposure.

Thyroid tumor formation is a progression from folliar cell hypertrophy to hyperplasia to tumors;
thyroid histopathologic changes were increasednoidence and severity with a higher dose of
treatment with clofentezine, contributing to theolbgical plausibility of this MoA. In the rat
carcinogenicity studyAnonymous 42 (1985aat 1.72 mg/kg bw/day in males tumors were obgkerve
but with an incidence similar to the control (2A92/50) however, at 17.3 mg/kg bw/day a slight
increase in the incidence of follicular cell tumdimbined adenomas and carcinomas) in the
thyroid in reference to the control was noted anteal sacrifice (8/5@s 2/50 control).

In study ofAnonymous 59 (1989t 22.69 mg/kg bw/day the effects on liver (imee absolute and
relative weight) were seen from 15 days and hypsralof thyroids was observed on 14 days but
with minimal incidence (3/2@s 2/20 control). However, at 1635 mg/kg bw/day tffecs on liver
(increase absolute and relative weight) were seem 5 days and hyperplasia of thyroids was
observed from 7 days and with a incidence highi0(s 0/20 control) than at 22.69 mg/kg bw/day.

Thyroids effects were only seen at doses at whisb &ver effects occurred. In MoA study,
Anonymous 60 (20163t 205.7mg/kg bw/day the effects on liver enzyme inductiom liver weight
with histopathology were seen, however no variabanthyroid weight was observed (at this dose
hypertrofia is observed but with low incidence). the highest dose tested, 509.4 mg/kg bw/day,
effects on liver (liver enzyme induction and liveeight) and thyroids effects (increased thyroid
weight and histopathological) were seen. In addjtiboth incidence and severity of the effects
observed in liver and thyroid were greater incrnagsiose level.

4-  Strength, consistency and specificity of associatiaf tumour response with key events.

In evaluating the clofentezine data set, the profif effects was examined for the strength of
association, consistency and specificity to deteemvhether key events occurred consistently across
clofentezine studies, whether these key events \gted in a biologically plausible manner, and
whether these key events exhibited the expectedocdance across dose-response and temporal
relationships. Thus, repeat dose guideline studigsch included clofentezine exposures for 13-
weeks (subchronic studies), 6-, 12- and 27-morthsofiic toxicity/oncogenicity study) and specific
MoA studies, were examined for evidence to suppbd indirect UGT-mediated MoA for
clofentezine.

The experimental data (data supporting the propbksal for clofentezine’s effects on the HPT axis)
evaluated for strength, consistency, and spegifanié given below:

MIE (Molecular Initiating Event): Activation of CAR/PXR activation
No data
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Key event 1:Induction of hepatic UDP-glucuronosyltransferdd®pPGT)

88

Reference 3 ;

Study Type | Species Dose (ppm) Duration Induction of hepatic UDPGT
Anonymous | MoA male | O, 10, 400, 3000 or 4 weeks 30000 ppm:1 five fold vs control from 5
59 (1989) rats | 30000 ppmM|  Sampling days

(equivalent to 0, times: 5, 8, 15| 400 ppm:1 two fold vs control from 5
0.58, 22.69, 169.4 gand 29 days days
and 1635 mg/kg Not measured at 3000 ppm
bw/day).
Anonymous | MoA male | 0, 10, 40, 400 o 13 weeks | At doses> 400 ppm there was an incredse
55 (1990) rats | 30000 ppm Sampling in liver microsomal UDPGT at 4, 8 and 13
(equivalent to 0, times: 4, 8 and Weeks
0.71, 2.88, 28.9, of 13 weeks
2250 mg/kg bw/day)
Anonymous | MoA | Male 0, 600, 3000 and 4 weeks 1 Activity UDP glucuronosyltransferase
60 (2016) rats 9000 ppPm|  Sampling enzymes (at 9000 ppm: approx. 2 and 3
(equivalent to O] times: 8 and | fold for day 8 and day 15 respectivety
36.4, 205.7 ang 15 days control and at 3000 ppm 2 and 4-fold for
509.4 mg/kg day 8 and 15 respectivelg control)
bw/day)
Key event 2:Increased hepatic metabolism, increased glucuatinialand biliary excretion of T4
Reference . . i i i i
Tvpe | Species| Dose (ppm Duration Hepatic metabolism and biliary excretion
Study ype | Sp (Ppm) )
Anonymous | MoA | Male 0, 30000 ppm 2-3 weeks | Bile flow rate:1 doubledvscontrol
47 (1988) rat (equwalent/lio 0,| sampling | Excretion in bile:} marked
1%00/(;'19 9 times:0, 30, | cClearance? initial
widay) 60, 120, 180 Excretion thyroxine glucuronide
and 240 min 1 y 9
Anonymous | MoA | Male | 0, 30000 ppm 5 weeks Excretion:| Urinary andt faecal elimination
48 (1988) rat | (equivalent to 0, gsampling | elimination. Slightt in the total excretion.
1500 mg/kg| times: 3, 6, 9,
bw/day) 12, 24, 28, 32,
48, 54, and
72h.
Associative event 1Increase liver weight and histopathology
Reference Type SpeCie Dose (ppm) Duration g|UCUI"0nidati0n/ WEIght and

Study S histopathology liver
Anonymous Subchronic| Male | 0,40,400and| 90-day | >400 ppm tAbsolute and relative livef
74 (1981) study and 4000 ppm with 6 | weight associated with centrilobulr

female| (equivalentto O, week hepatocyte enlargement (13 weeHs).
rats 2.65/2.91, recovery | Reversible after recovery (week 19).
26.2/29.3, period | At 4000 ppm the increase of relative lier
265/2924/% weight was not completely reversibledh
mg/kg bw/day )
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Reference Type Specie|  Hoce (ppm) | Duration glucuronidation/ weight and
Study s histopathology liver
Anonymous Combined | Male 0, 10,40 and | 27 month | 1 Absolute and relative liver weight in
42 (1985a) chronic and 400 ppm Sampling | both sexes at dose of 400 ppm associated
Anonymous toxicity/ female| (equivalentto | times: 6, | with centrilobular hepatocyte enlargemenpt
43 (1985- carcinogeni| rats 0, 0.43/0.55, | 12,18 and or centrilobular hepatocyte vacuolation i
1988) city 1.72/2.18 and | 27 months| &
Anonymous 17.3/22.13/2
44(1988) mg/kg bw/day)
Seamons,
M.C. &
Crofts, M.
(1985)
Anonymous MoA Male 0, 400, 30000 | 6 weeks | 1 Absolute and relative liver weight in
51 (1986) and ppm both sexes at 30000 ppm and in males gnly
Anonymous female| (equivalentto 0 at 400 ppm
52 (1988) rats 40 and 3000
Anonymous mg/kg bw/day)
53 (1986)
Anonymous
54(1989)
Anonymous Subchronic | Male 0, 3000, 9000 90-day | >3000 ppmtAbsolute and relative livef
63 (1982b) study and and 27000 ppm|  with 4 weight associated with centrilobulgr
Anonymous female | (equivalentto 0, week hepatocyte enlargement (13 weeKs).
64 (1988) rats 202/221, recovery | Reversible after recovery (week 17).
602/662, period | A 9000 ppmirelative liver weight was ndf
1892/19923/9 totally reversible irf?.
mg/kg bw/day )
Anonymous MoA Male 0, 30000 ppm | 2 weeks | 1 Absolute and relative liver weight (abs
58(1988) rats (equivalent to Sampling 16% and rel 17%) following 3 days of
1915 mg/kg times: 2, | treatment rising to 60% after 5 days and
bw/day) 3, 5, 8 and| remaining elevated throughout the
15 days. | treatment period.
Anonymous MoA Male | 0, 10, 400, 3000 4 weeks | TAbsolute and relative liver weight from %
59 (1989) rats or 30000 ppm Sampling days until the end of treatment period (29
(equivalent to 0| times: 5, g,| days) at doses3000 ppm.
0.58,22.69, | 15 and 29| At 400 ppmtAbsolute and relative liver
169.4 and 1635 gays weight was from 15 days until the end of
mg/kg bw/day) the treatment period.
Anonymous MoA Male | O, 10, 40, 400 o 13 weeks | 1 Relative liver weight at dose400 ppm
55 (1990) rats 30000 ppm Sampling | at 4 and 13 weeks.
(equivalentto 0,| times: 4
0.71,2.88,28.9, and 13
or 2250 mg/kg weeks.
bw/day)
Anonymous MoA Male | 0, 600, 3000 and 4 weeks | At 600 ppmtAbsolute liver weight on 29
60 (2016) rats | 9000 PPM| Sampling day and at3000 ppmtAbsolute liver
(equivalent to OJ times: 8, | Weight from 8 days until the end of
36.4, 205.7 and 15 and 29| treatment period (29 days)
5094  mg/kgl  days | At>600 ppm hepatocellular hypertrophy
bw/day) (increased incidence and severity dose
dependent) from day 8.
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Key event 3:Decreased serum T3 and T4 half-live and conceotrat

Resfteurg)r)ce Type Species| Dose (ppm) Duration Serum T4 half-live and concentration

Anonymous MoA Male 0, 30000 ppm 4 weeks | |T4 half-life.

46 (1985) rats | (equivalentto 0, Thyroid iodine uptake by thyroidt

3000 mg/kg Rapid and significant at 6 h after dosing.
bw/day)

Anonymous MoA Male | O, 400, 30000 6 weeks |1 T4 at dose 30000 ppm (28% and

51 (1986) and | ppm (equivalent 319%7) and 400 ppmd15%)

Anonymous female| to 0, 40 and

Anonymous bw/day)

53 (1986)

Anonymous

54(1989)

Anonymous MoA Male | O, 30000 ppm 2weeks || T3 (20%) following 2 days o

58 (1988) rats (equivalent to O, Sampling | treatment and after 7 days (25%). Affer
1915 mg/kg| times: 24 h,| 14 days, T3 levels had returned [to
bw/day) 2 days, 4 control.

days, 7 | No variations in T4
days and
14 days

Anonymous MoA Male | 0,10, 40,400 of 13 weeks | 1 T4 at dose 30000 ppm on 8 and [13

55 (1990) rats 30000 ppm Sampling weeks
(equivalent to 0,| times: 4, 8
0.71,2.88,28.9] and 13
or 2250 mg/kg weeks

bw/day)

Anonymous MoA Male 0, 600, 3000 4 weeks | At 9000 ppmt T4 week 3.

60 (2016) rats and 9000 ppm | sampling | At 3000 ppm there were no biologically
(equivalentto 0, times: 1, 2,| relevant differences in serum T4 with
3gb4é 42105.7/kand 3and 4 | controls.

-4 Mg/kg weeks
bwiday) At 600 ppmt T4 weeks 3 and 4.

Anonymous combined | Male 0, 10,40 and | 27 month | At 400 ppm?tT4 (49%) in males month

42 (1985a) chronic and 400 ppm Sampling | 27

Anonymous toxicity/ female| (equivalentto times: 6,

43 (1985 carcinogeni| rats 0, 0.43/0.55, | 12,18 and

1988) city 1.72/2.18 and | 27 months

Anonymous 17.3/22.18/2Q

44(1988) mg/kg bw/day)

Seamons,

M.C. &

Crofts, M.

(1985)

Key event 4:Stimulation of HPT axis
No data
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Associative event 2increased pituitary weight and histopathology ifzaiy.

R(?Sfer((jence Type | Species | Dose (ppm) Duration Weight and histopathology
tudy pituitary.
Anonymous MoA | Male and| O, 400, 6 weeks Histopathology anterior pituitary:
51 (1986) female | 30000 ppm 30000ppm: Minimal hypertrophy and
Anonymous rats | (equivalent dilatation of rough endoplasmfc
52 (1988) to 0, 40 and reticulum in some of the cells thht
Anonymous go%) mg/kg produce TSH (thyrotrophs) from 545
53 (1986) Wi ay) males.
Anonymous Occasional secretory granules withlin
54(1989) the cisternae of the rough
endoplasmic reticulum in sonje
thyrotrophs  (4/5 male rats).
Secondary lysosomes were seen| in
the cells of two of these rats.
400ppm: Minimal hypertrophy anpl
dilatation of rough endoplasmic
reticulum in thyrotrophs (1/4 males)
Anonymous MoA | malerats| O, 10, 4Q, 13 weeks Focal hypertrophy (7/1@s 1/10) of
55 (1990) 400 or| sSampling times: 4, 8 Pituitary thyrotrophs at 30000 ppfn
30000 ppm and 13 weeks and week 4
(equivalent No tissues were examined frqm
to 0, 0.71, animals killed at 8 and 13 weeks
2.88, 28.9,
or 2250
mg/kg
bw/day)
Key event 5:Increasing circulating TSH concentration
Reference g ;
Study Type | Species | Dose (ppm) Duration TSH concentration
Anonymous MoA | Male and| 0O, 400, 6 weeks 1 TSH at 30000 ppmd?)
51 (1986) female | 30000 ppm
Anonymous rats (equivalent
52 (1988) to 0, 40 and
3000 mg/kg
Anonymous bwiday)
53 (1986)
Anonymous
54(1989)
Anonymous MoA | Malerats| 0, 3000( 2 weeks 1 TSH after 4 days of treatmept
58 (1988) ppm Sampling times: 24 h|, (42%). After 14 days, TSH levels
(equivalent | 5 gays, 4 days, 7 daysremained elevated (37%).
to 0, 1915 and 14 days
mg/kg
bw/day)
Anonymous MoA | Malerats| 0, 600, 300D 4 weeks At 9000 ppm1TSH at week 3 (62%)
60 (2016) and 9000 sampling times: 1, 2| @nd 600 ppm at week 3 (54%)
ppm 3and 4 weeks | At 3000 ppm there were no
(equivalent biologically relevant differences ih
to 0, 36.4, serum TSH with controls.
205.7 and
509.4 mg/kg
bw/day)

91



CLH REPORT FOR CLOFENTEZINE

Associative event 3increased thyroid weight

Resfteurg}r/\ce Type | Species | Dose (ppm) Duration Thyroid weight
Anonymous MoA | Malerats| O, 3000( 2 weeks 1 Abs and rel weight (abs 16% and
58 (1988) ppm Sampling times: 2 | rel  19%) following 3 days o
(equivalent | gays 3 days, 5 days, freatment. After 5 days the thyro|d
to 0, 1915 8 and 15 days | Weight was similar to controls
mg/kg
bw/day)
Anonymous MoA | malerats| 0, 10, 400, 4 weeks 30000 ppm:1 Abs and rel weigh
59 (1989) 3000 or| sampling times: 5, 8| after 7 days until termination (abs 1j7-
30000 ppm| 15 and 29 days | 41% and rel 25-36%)
(equivalent 3000 ppm: tAbs and rel weigh
to 0, 0.58, approximately 30% after 7 and 15
22.69, 169.4 days.
and 1635
mg/kg
bw/day).
Anonymous MoA | Male rats| 0, 600, 3000 4 weeks No effect on thyroid/parathyroigl
60 (2016) and 9000 Sampling times: 1, 2 gland weight.
ppm 3 and 4 weeks
(equivalent
to 0, 36.4,
205.7 and
509.4 mg/kg
bw/day)
Associative event 4Thyroids enlargement /Hypertrophy
RETEENEE Type Species | Dose (ppm) Duration Thyroids enlargement
Study /Hypertrophy
Anonymous | Subchronic| Male 0, 3000, 90-day with 4 | >3000 ppm: min. to mod. Increage
63 (1982b) study and 9000 and| weekrecovery |in follicular cell size. Fully
Anonymous female | 27000 ppm period reversible, no clear dode
64 (1988) rats (equivalent relationship
to 0,
202/221,
602/662,
1892/1992
812 mglkg
bw/day )
Anonymous MoA Male 0, 30000 2 weeks Hypertrophy were seen at 7 days
58 (1988) rats ppm Sampling times: 24 and were marked at 14 days (7 days:
(equivalent | 2 gays, 4 days, 7 10/10 vs 8/10 control; 14 dayg
to 0, 1915\ gays and 14 days| 10/10vs7/10 control).
mg/kg
bw/day)
Anonymous MoA Male 0, 30000 6 weeks 1Total thyroid area (58%)
51 (1986) rats ppm Enlargement
Anonymous (equivalent
52 (1988) to 0 and
Anonymous 3000 mgrkg
53 (1986) bw/day)
Anonymous
54(1989)
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Rtngg;\ce Type Species | Dose (ppm) Duration Thyroids enlargement
/Hypertrophy
Anonymous MoA male rats| 0, 10, 400, 4 weeks Hypertrophy from day 7 until thg
59 (1989) 3000 or| sampling times: 4, end of treatment period at 400 pgm
30000 ppm| 7 14 and 28 dayg @and from day 4 until the end &f
(equivalent treatment period at doses3000
to 0, 0.58, ppm
22.69, 169.4
and 1635
mg/kg
bw/day).
Anonymous MoA Male 0, 10, 40,| 4,8 and 13 weekg tFollicular cell size (hypertrophy) 4t
55 (1990) rats 400 or 30000 ppm on week 4.
30000 ppm No tissues were examined frdm
(equivalent animals killed at 8 and 13 weeks
to 0, 0.71,
2.88, 28.9,
or 2250
mg/kg
bw/day)
Anonymous MoA Male 0, 600, 3000 4 weeks 1 Incidence and severity qf
60 (2016) rats and  9000| sampling times: 1, follicular cell hypertrophy:
ppm 2,3 and 4 weeks| v Incidence: at 9000 ppm 3/5, 4{5
(equivalent and 5/5 on days 8, 15 and P9
to 0, 36.4, respectively vs 0/5 control, 3
205.7  and 3000 ppm 2/5, 3/4 and 5/5 ¢n
509.4 mg/kg days 8, 15 and 29 respectivdly
bw/day) vs 0/5 control and 600 ppm 3|5
vs0/5 control on day 29
v' Severity: at 9000 ppm 1.3, 2|0
and 2.4 on days 8, 15 and P9
respectively vs 0 control, at
3000 ppm 1, 1.3 and 2.4 on ddys
8, 15 and 29 respectivelys 0
control and 600 ppm 1.0s 0
control on day 29.
Key event 6:Increased thyroid follicular cell proliferationyberplasia)
Reference Type Species Dose (ppm) Duration |I’ICI’ea_S€d thyI’OId fO”iCUIa.r cell
Study proliferation (hyperplasia)
Anonymous combine | Male and| 0, 10, 40 and 27 month Slight follicular cell hyperplasig
42 (1985a) dchronic| female | 400 ppM| Sampling times: 12 (n-s.) and agglomeration of collo|d
Anonymous | toxicity/ | rats (equivalent and 27 months | in & at 400 ppm.
1138%)985 czrr::il:i;)g to At _40 ppm there was only slighﬂy
Anonymous 0, 0.43/0.55, follicular cell hyperplasia (ns) i
1.72/2.18 males.
44(1988) and
Seamons, 17.3/22.89
Crofis M mglkg
(1985) bw/day)
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Study proliferation (hyperplasia)
Anonymous MoA Male rats | O, 3000( 2 weeks 1 7 days and were marked at
58 (1988) ppm Sampling times: 24 days. (7 days: 4/10 vs 0/10 contr

(equivalent | p 2 gays, 4 days, 7 14 days: 8/10 vs 0/10 control).
to 0, 1915 gays and 14 days
mg/kg
bw/day)
Anonymous MoA Male rats| O, 3000( 6 weeks 1Total number of thyroid folliculal
51 (1986) ppm cells (47%)
Anonymous (equivalent
52 (1988) to 0 and
3000 mg/kg
Anonymous bw/day)
53 (1986)
Anonymous
54(1989)
Anonymous MoA male rats| 0, 10, 400, 4 weeks Hyperplasia of the follicular lining
59 (1989) 3000 or| sampling times: 4,| cells from day 7 until the end d
30000 ppm| 7 14 and 28 dayé treatment period at 30000 ppm wi
(equivalent higher incidence and severity aff
to 0, 0.58, 28 days. In addition, there was,
22.69, 169.4 general terms, a clear dose respo
and 1635 relationship at each time point.
mg/kg
bw/day).

th

in
nse

Associative event 5increased colloid depletion

R(nggcce Type | Species| Dose (ppm) | Duration Increased colloid depletion
Anonymous | sypchronic| Male 0, 3000, 9000 90-day | At > 3000 ppm: min. to mod. thyroif
63 (1982b) study | and and 27000 with4 | colloid depletion. No completely reversible,
Anonymous female | ppm week no clear dose relationship.

64 (1989) rats (equivalent to| recovery
0, 202/221, period
602/662,
1892/1992
312  mglkg
bw/day )
Anonymous MoA Male 0, 30000 ppm 2 weeks | 1 On 7 days and were marked on 14 dayg.
58 (1988) rats (equivalent to| sampling
0, 1915 mg/kg times: 24
bw/day) h, 2 days,
4 days, 7
days and
14 days
Anonymous MoA male | 0, 10, 400, 4 weeks | Marked depletion of colloid, with 20/2p
59 (1989) rats | 3000 or 30000 sampling | @nimals at 30000 ppm, 19/20 animals|at
ppm times: 4. 7.| 3000 ppm and 12/20 animals at 400 ppm on
(equivalent to| 14 and 28| 28 days showing at least a slight respopse
0, 0.58, 22.69 days compared with only 4/20 controls.
169.4 and
1635 mg/kg
bw/day).
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als

hnd

Referen : :
esfugyce Type Species| Dose (ppm) | Duration Increased colloid depletion
Anonymous MoA Male 0, 10, 40, 40Q 4, 8 and 13 1 Colloid depletion at 30000 ppm on we
55 (1990) rats or 30000 ppm weeks | 4
(equivalent to No tissues were examined from anim
0, 0.71, 2.88 killed at 8 and 13 weeks
28.9, or 2250
mg/kg
bw/day)
Anonymous MoA Male 0, 600, 3000 4 weeks | 1 Incidence (at 9000 ppm 2/5 and 3/5
60 (2016) rats and 9000 ppn) sampling | days 15 and 29 respectivelg 0/5 control
(equivalent 10| tjmes: 1. 2.| and 3000 ppm 1/4 and 3/5 on days 15
0, 36.4, 2051 3and4 | 29 respectivelys0/5 control )
and 509.4  \eeks
mg/kg
bw/day)

Associative event 6increased mitotic activity follicular cells (ling)

VS

-

P8

Refer((jance Type | Species | Dose (ppm) | Duration Increased mitotic activity follicular cells
Study (lining)
Anonymous MoA | Malerats| O, 30000 2 weeks | This cellular division was maximal at 7 da|
58 (1988) ppm Sampling | @nd some activity was still evident at 14 da
(equivalent | times: 24 h, | (4 days: 5/10 ratgs 1/10 control; 7 days: 7/1
to 0, 1915 2 qays, 4 | Vs 0/10 control; 14 days: 5/330/10 control).
mg/kg days, 7 days
bw/day) and 14 days
Anonymous MoA | malerats| O, 10, 400, 4 weeks | 30000 ppm: Increase from 4 days until the ¢nd
59 (1989) 3000 or|  sampling | of treatment period.
30000 ppm times: 4, 7, | 3000 ppm: Increase after 4 days, theredfter
(equivalent | 14 and 28 | declining although still detectable after
to 0, 0.38, days days.
22.69, 169.4 400 ppm: Increase only until 4 days
and 1635 ppm: y ys:
mg/kg
bw/day).

Final adverse outcomelncrease in thyroid tumours incidence

Refergnce Type Species Dose (ppm) Duration |ncrea§ed thyl’OId fO”iCUIa.r Ce”

Study proliferation (hyperplasia)
Anonymous Comb | Male and| 0, 10, 40 and 27 month | Slightly increased thyroid tumor incidence
42 (1985a) ined | female | 400 ppm males (8/50 vs. 6/49) at 400 ppm, but not
43 (1985 e 0, 0.43/0.55

1988) X 1.72/2.18 and

Anonymous ty ; .

44(1988) carcin r1n7g/3k/§21 Sk

Seamons, ogeni bw/day)
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Clofentezine has been shown to increase liver weggid induce hepatocellular hypertrophy in
numerous repeat-dose studies. These signs areatoddicof clofentezine-induced hepatic enzyme
induction. In addition, results from another MoAudies in male CD rat§Anonymous 59, 1989;
Anonymous 55, 1990; Anonymous 60, 2&I®w that clofentezine markedly increased actiwatb
UGT enzymes indicating a possible activation of tBenstitutive Androstane Receptor (CAR)
pathway.

The effect of the clofentezine on the biliary exitne of thyroxine in the male rat (effect on thydoi
hormone turnover) is observed in MoA studynonymous 47, 1988Jhe profile of metabolites in bile
indicates that the action of clofentezine on thgdid gland is caused by an increased turnover of
thyroid hormones due to induction of the hepatizyames responsible for the catabolism of T4 and
resulting in an increased excretion of thyroxindabelites.

Decreases in serum T4 levels were assessed indAeskidy(Anonymous 46, 1985a) decrease in
T4 (6.8%) in week 4 was shown.

Stimulation of the HPT axis can be demonstrategitwtary histopathology which corresponds with
increased TSH. Pituitary histopathology was assesstvo MoA studiesAnonymous 53, 1986 and
Anonymous 55, 1990 both studies an increased in circulating TSH wolaserved.

Subsequent thyroid changes induced in responseStd Jtimulation, which typically include
increases in thyroid weight, as well as thyroid tdpathological changes (follicular cell
hyperplasia/hypertrofia) were assessed in the miefne thyroid MoA studiegsAnonymous 51,
1986, Anonymous 59, 1989, Anonymous 55, 1990 andyfous 60., 20)6These results were
consistent with the chronic toxicity/oncogenicitydy (Anonymous 42, 1985ayvhere hyperplasia
progressed to tumors.

The reversibility is consistent with the proposedMwhere the non-neoplastic cellular changes may
be reset by the normal feedback-control systemsrewetsed. In this analysis there are studies that
show effects with reversibility. The 90-day study male rats(Anonymous 63, 1982tshowed
reversibility in decreases in body weight gain,réases of liver weight, centrilobular hepatocyte
enlargement, liver macroscopic pathology and chamngéhyroid. Besides, in the other 90-day study
in male rats(Anonymous 74, 1981here was also reversibility in decreases in bagyght gain,
centrilobular hepatocyte enlargement and liver Wweig

Thus, overall, the weight-of-evidence assessmawokacstudies is judged to be strong, consistent and
specific, indicating that the liver is the primagrget organ and that it responds to clofentezine b
hepatic enzyme induction and increased metabotigitgcgenerating catabolism of T4 and increase
excretion of thyroxine metabolites which it invadvan turnover of thyroid hormones. Stimulation of
the HPT axis generates an increase in TSH so thateases in thyroid weight and
hyperplasia/hypertrofia progress to tumors.

5-  Biological plausibility and coherence

The proposed MoA for clofentezine could be consisteth phenobarbital-induced thyroid tumors,
which also shows induction of hepatic enzymes (UGJupled with increases in liver weight and
hepatocellular hypertrophy), decreased serum Tereased circulating TSH, hypertrophy of the
pituitary, and subsequent thyroid effects (incrdaseight, hypertrophy and hyperplasia progressing
to thyroid tumors)(Capen, 1997; McClain et al.,, 1989However, there are a number of
uncertainties, data gaps and other potential @t mode of action for the thyroid tumours thas h
to be taken into account in the weigh-of —evidesmesessment.

The tumour response elicited by clofentezine iscipof a rodent thyroid carcinogen, in that thyroi
follicular cell tumours are found in male rats mat in female rats or mice. Rats tend to be more
sensitive to thyroid carcinogenesis than mice, matke rats are frequently found to be more sensitive
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than female rats with respect to the proportiocledmicals that induce thyroid tumouidurley et
al., 1998).In keeping with this, TSH levels are typically hgghn male rats than in femal@dill et
al., 1989).

6- Other modes of action

Direct MOA as genotoxicity can be excluded, sintdentezine was non-mutagenic in a series of
studies. A battery ah vitro genotoxicity studies, including the bacterial nreeemutation test (Ames
test), a mammalian chromosome aberration testaamammalian cell gene mutation test and gene
conversion and mitotic recombination test in yedstnonstrated that clofentezine does not cause
gene mutations or chromosome aberratiWisConville 1980, Bowles 2005, Bootman and Rees
1982, Wallner. 2015a, Allen, Brooker, Godfrey, 1@8id Riach and McGregor 1983)n addition,

two in vivo mouse micronucleus assgdnonymous 39 1982 and Anonymous 40, 18B8@jved that
clofentezine does not induce micronucleus in samaélls. Therefore, the available evidence
indicates that mutagenesis is not an alternativé fkbo clofentezine.

There are multiple alternative indirect MoAs opergtvia hormonal imbalance in alterations in
thyroid function; however, it can be difficult tafférentiate which of the thyroid MoAs is operating
The presentation of altered thyroid function, whaam lead to thyroid tumors in rat chronic studies,
has similarities in some key events across sewdifidrent MoAs (e.g., decreased serum T4,
increased TSH, increased thyroid weight and/oopathology) as the HPT axis strives to reestablish
thyroid hormone homeostasis. However, there aralata specifically supporting these alternate
hypotheses. Across the clofentezine studies, tiseample evidence that the liver is a primary targe
organ. Changes in thyroid function are not seerthmn absence of liver changes and enzyme
induction. Besides, the reversibility of the liveffects and subsequently the thyroid effects suppor
the postulated MoA of clofentezine.

The possible MoAs for thyroid tumors and clofenmtezs evidence for or against each MoA are
presented below (Table 30):

Table 30: Alternative MoAs resulting in thyroid tumors.

MoA Data relating to clofentezine Conclusion

Direct MoA

Mutagenic Clofentezine is negative for mutagenicity |in Unlikely
(interacts with DNA) in vitro andin vivo mutagenicity assays

Cytotoxicity No evidence of a cytotoxic mode ofiantin Unlikely
the thyroid.
Indirect MoA operating via hormonal imbalance

lodide deficiency; Blockage of Perchlorate (CIO4)-like MoA Unlikely
lodine Uptake by Thyroid

Generally requires anions similar in size|to
iodide; clofentezine is too large a molecule

Inhibition of thyroid peroxidase Thioamides, aniline derivatives and Plausible but no probable
(TPO) substituted phenols-like MoA

There are no data specifically supporting this
alternate hypothesis, but changes in thyroid
function are not seen in the absence of liver
enzyme induction which further supports
this MoA.
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MoA Data relating to clofentezine Conclusion
Increased hepatic T4 Phenobarbital- like MoA Plausible and coherent
metabolism and biliary Based on the HPT axis and thyroid hormone

feedback; consistent based on supporting
data (i.e., clofentezine’'s liver effects,
including hepatic UGT induction, and
measured increases in T4 metabolism and
elimination...)

elimination

TSH secreting pituitary Histopathology: no treatment-related Unlikely
pituitary tumors

tumor

Inhibited TSH synthesis Clofentezine increases TIBYtls across Unlikely
studies (TSH not decreased)

Excess iodine Clofentezine is not an iodine source Unlikely

S Plausible

Inhibition of Type | or IlI| There are no data specifically supporting th
Deiodinase inhibition alternate hypothesis

S Plausible

Interference with iodide uptakeThere are no data specifically supporting th
into the thyroid via the alternate hypothesis
sodium/iodide symporter (NalS)

7- Uncertainties, Inconsistencies and data Gaps assesnt of postulated mode of actio

Only in a study of MoA with clofentezine the degeaof T4 was observed at week 4
(Anonymous 46, 1985whereas in other three MoA studi¢anonymous 51, 1986,
Anonymous 55, 1990 and Anonymous 60, 20&6)des the combined chronic toxicity/
carcinogenicity studyAnonymous 42, 1985ah increase in T4 was observed. This may
be due to the times in which the measurement ofmboes has been made.
Phenobarbital-treated rats develop a charactersitern of changes in circulating
thyroid hormone levels. After Phenobarbital treattngerum T4 is markedly decreased
after 1 week and remains decreased for 4 weekrvidiel, levels return to near normal
due to compensation by the hypothalamic- pituithggroid axis(McClain et al 1989).

In this MoA, thyroid tumours in rats are precedsdhyperplasia and the incidence of
tumours is always lower than earlier effects. Thesailts were no consistent with the
values obtained in chronic toxicity/oncogenicitydy (Anonymous 42, 1985aht 400
ppm in males (17.3 mg/kg bw/day) the incidenceatifdular cell hyperplasia was 7.1%
(5/70 animals) while the incidence in tumors wa%18/50 animals).

There is a similar profile of effects for multipkternative MoAs that alter thyroid
hormone homeostasis (i.e., decreased serum T4ased TSH, activation of the HPT
axis, thyroid stimulation, resulting in increaselyrbid weight and follicular cell

hypertrophy/hyperplasia). Due to similarity in theesenting signs for altered thyroid
function, not all thyroid MoAs can be readily dissed (e.g., thyroid peroxidase
inhibition).

No other uncertainties, inconsistencies or data faye been identified.

8- Assessment of postulated mode of action

Most of the key events of the postulated MoA camdeatified in regulatory and mechanistic studies.
Data from short-term studies rats and carcinogsnieis well as from several MoA studies, were
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analyzed in order to identify the MoA resultingthre formation of thyroid tumors in rats and their
relevance to humans.

a) Qualitative concordance (evidence in nagvidence in humans)

Key event Evidencein rats Evidencein humans

Activation of CAR No direct evidence. Indirect| No data available for clofentezine, but
experimental evidences observed in microsomal enzyme induction is
the MOA studiesin vivo in rats with| plausible.

increased PROD and BROD and BQ

activity and increased of CYP2B and
CYP3A enzymes. Potency of
clofentezine was lower compared |to

phenobarbital.
Induction of hepatic UDP} Direct experimental evidence No direct data on clofentezine |n
glucuronosyltransferase In three MoA studies increase pfiumans, buplausible given that othe
(UDPGT) induction hepatc UDPGT  wasMicrosomal enzyme inducefs
observed. (phenobarbital) have been shown [to
induction of hepatic UDP
glucuronosyltransferase (UDPGT) |n
humans.
Increased hepatic metabolismDirect experimental evidence. No direct data on clofentezine |n
increased glucuronidation andp short-term, chronic rat and Moahumans, buplausible given that othe
biliary excretion of T4 studies in rats, the liver is found to bé&nicrosomal enzyme inducefs
the most sensitive target, and evidend@henobarbital) have been shown fto
of increased T4 hepatic clearance| i§creased hepatic  metabolism,

provided by studies on T4-hepatidncreased glucuronidation and biliafy
UGT activity, T4 half-life, T4 biliary| €xcretion of T4 in humans.
elimination, liver weights, and liver
hypertrophy/hyperplasia.
Decreased serum T4 Direct experimental evidence No direct data on clofentezine |n
Only in a study of MoA with humans, buplausible given that othe
clofentezine the decrease of T4 wadicrosomal enzyme inducefs
observed at week 4, whereas in othéPhenobarbital) have been shown |to
three MoA studies besides thdeduce T4 in humans.
combined chronic toxicity.
carcinogenicity study an increase |in
T4 was observed. This may be due| to
the measurement time.

Stimulation of HPT axis Indirect experimental evidence. No data available for clofentezine but
In two MOA studies in ratg Other microsomal enzyme inducqrs

hypertrophy of pituitary thyrotrophshave  been — extensively — studigd
was observed. (phenobarbital) and they have not bgen

shown to stimulation of HPT axis.
Increased TSH levels Direct experimental evidence. No data available for clofentezine, qut

In three MOA studies in rats, grother microsomal enzyme inducdrs

increased TSH levels was observed| have  been  extensively  studig¢d
(phenobarbital) and they have not bgen

shown to increase TSH levels even
when T4 is decreased.

Increases thyroid cell Direct experimental evidence. No data available for clofentezine, but
proliferation Thyroid follicular cell hyperplasia anginduction of thyroid cell proliferatiof
hypertrophy with increased collojgS€condary to hypothyroidism is remdte
deposition were observed in supl? humans, given the quantitatiye

acute, sub-chronic and lifetime studiegdifferences in thyroid
in rats function/homeostasis.

99



CLH REPORT FOR CLOFENTEZINE

Key event Evidencein rats Evidencein humans

Tumour formation Direct experimental evidence. No data available for clofentezine, Hut

Clofentezine induced a slight increastnduction of thyroid follicular  cell
in thyroid follicular cell adenomas intumours secondary to hypothyroidigm
male rats in a lifetime dietary studyiS remote in humans, given the
Thyroid tumours were associatedluantitative differences in thyroid
thyroid cell proliferation and thyroig function/nomeostasis.

weight increases. Occurrence of thyroid cancer is rgre
even in  severely hypothyroid
individuals.

b) Quantitative concordance (ratshumans)

There are important differences between the phygjobf the thyroid between rats (rodents) and
humans. Humans may be quantitatively less senshiae rats to chemicals reducing T4 levels. The
biochemical response to TSH between rats (rodentshumans is also quantitatively different.

In the rat serum thyroxine (T4) is bound to posuatin albumin and pre-albumin, in human T4 is
bound to TBG, albumin and post-albumin. The bindiffgnity of TBG for T4 is approximately 1000
times greater than pre-albumin so the proportionTéfavailable unbound is therefore lower in
animals with high TBG (human) (Reference to Takllg 3creased hormone binding is associated
with a slower metabolic degradation and the hé&filn human is thus 5 to 9 days compared with 12
to 24 hours in the rat and constitutive levels &HTrare about 25-fold higher in rats compared to
humans(Dohler, K.D. et al 1979; Hill et al., 1989 and MIzh, 1992)

Table 31: T4-binding to serum proteins in selected spe¢te®mDohler, K.D. et al 1979

T,-binding

Species globulin Postalbumin Albumin Prealbumin
Human ++ — ++ +
Monkey ++ e ++ +

Dog + — ++ —
Mouse - ++ ++ _—

Rat — + ++ +
Chicken — — ++ —

Codes: + or ++ = degree of T, binding to serum proteins; — = absence of

binding of T, to serurn protein.

The rodent thyroid is far more dynamic than thathafmans. The follicular cells appear to be in
active synthesis compared to humans where theguaescent. The low binding capacity and affinity
of T4 for plasma proteins in the rat results in enapid hormone turnover and thus a higher level of
thyroid/pituitary activity. Increased hormone ckace in the rat, as a consequence of increased
systemic clearance, thus leads to greatly increasedty of the thyroid, pituitary, and hypothalam
axis The consequence of these differences is thahtreitl of rodents is a much more active organ
than that of humans. This means that the compeansaaction in the rats towards a T4 deficiency is
much more pronounced than in humans. This is a&#ected in the histological appearance of the
thyroid (Dellarco, 2006) Whereas in humans the thyroid follicular epitheliis composed of short
cuboidal cells (indicative of their quiescent najuthe rat follicular cells are tall cuboidal aaygbear

to be continuously active in synthesis. It canrdfeme, be envisaged that alterations in the TSH
levels can easily lead to an overstimulation oéadty active cells in rats resulting in the observed
hypertrophy/hyperplasia, whereas in the human systewould merely activate a quiescent cell
(Choksi et al.2003, Junguee L., 2016)

Thyroid tumours are a relatively common findingrat long-term studies, whilst the only known
human thyroid carcinogen is ionizing radiation. &aV analyses have been conducted to investigate
the human relevance of rodent thyroid folliculamtwrs and have concluded that the relevance is
low. (Hill et al, 1989; Hurley, 1998; Hard, 1998)
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Moreover, unlike the situation in human, the kiogtof hormones which regulate thyroid control in
the rat are different between males and femaleas Hasal TSH levels and the TSH response to
TRH are greater in adult males than in age matédmdles and the difference is androgen-mediated.
This finding is borne out by a study of radiatiouced follicular cell carcinomas of the rat thgroi
where male rats were found to be twice as likelyfeasales to develop this type of tumoiihe
circulating TSH concentrations were similarly el@eh This strongly suggests that the greater
incidence of thyroid tumours in intact males mustdoie to a combination of the effects of TSH and
circulating male sex hormoneN(nterhoff, H and Sourgens, H, 1979; Christiansan &2 al, 1981,
Chen, H.J 1984, Choksi et al.2003)

Conclusion on thyroid tumours

Clofentezine, caused an increased incidence ofcdddr cell tumors (combined adenomas and
carcinomas) in a rat carcinogenicity study. Howeteis increase has low relevance to humans due
to the following reasons:

1. Clofentezine has been investigated for genotoxiciyd tested negative in a battery of
standardn vitro andin vivo studies so, clofentezine is considered a non-geimagent. The
mechanism behind tumour formation in the rat aotgeac can be excluded.

2. There are some experimental evidence supportirig l&k® MoA for the induction of thyroid
tumours in male rats. One finding related with allRB response consists of the induction of
CYP450 of the 2B/3A families and hepatic UDP-glunwosyltransferase (UDPGT). Other
findings consistent with this MoA are increasectiweight and centrilobular hepatocellular
hypertrophy, increased conjugation and excretiotihwafoxine (T4) and decrease in serum T4
levels, increase in thyroid stimulating hormone KjSevels and thyroid hypertrophy and
hyperplasia. This MoA is not relevant for humang la definitive conclusion on the
similarity of the mode of action between the Phembltal and Clofentezine cannot be
established regarding the number of uncertainiesnsistencies and data gaps of postulated
mode of action. It has to be remarked that the MoAld have been confirmed with a CAR-
knock-out mouse study.

All the same, the human relevance of the specigchmanism (s) that produces perturbation of
the hypothalamic—pituitary—thyroid (HPT) axis istmonsidered relevant to humans based on
quantitative species differences:

* Numerous microsomal enzyme inducers have been estuth humans (e.g.,
phenobarbital) that do not produce alterations$tT

e Thyroid hormone reserves are smaller in rats thanams, making the HPT axis in
rats more sensitive to perturbations. Humans hageeater buffering capacity for
thyroid hormone changes than rats.

* Rats have a shorter thyroid hormone half-life du¢he absence of thyroxine-binding
globulin (T4 half-life is 5— 9 days in humans. 0.5-1 day in rats; therefore, the rat
HPT axis is activated more easily.

* The increased rate of T4 clearance results in @ rinctionally active” thyroid in
rats than humans, which is reflected in differdnroid histopathology between the
two species (i.e., tall cuboidal follicular cells iatsvs. short cuboidal follicular cells
in humans). Rat follicular cells are more likelyundergo hyperplasia in response to
TSH than humans due to the already stimulated sfatee rat’s follicular cells.

* Humans have a very low incidence of thyroid tumansereas rats frequently develop
thyroid tumors during chronic studies.

These differences make rats markedly more sengfitav® humans to thyroid perturbations.
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In the ECB C&L guidance document on thyroid tumo{i#€, 1999, ECBI49/99-Add1.Rev2)
it is concluded that when a non-genotoxic substamealuces a low/medium potency
perturbation on the thyroid-pituitary axis the macism of action is not relevant for humans
and do not need to be classified for carcinogenicit

3. The incidence of follicular cell tumors (combinedeaomas and carcinomas) at 400 ppm
(17.3 mg/kg bw/day) in males [8/50 (16%)] were patrwise significant (although, exhibited
dose-trend significance) and were only slightly\aboontrol data from a concurrently study
at the same conducting laboratory [6/49 (12%)].

4. Thyroid tumours appeared after an exposure periddl years (27 months). Older rat have
more probability of tumours due to ageing.

5. Thyroid tumours are a relatively common findingrat long-term studies, whilst the only
known human thyroid carcinogen is ionizing radiati8everal analyses have been conducted
to investigate the human relevance of rodent tlayfollicular tumours and have concluded
that the relevance is lovHill et al, 1989; Hurley, 1998; Hard, 1998).

6. These were only neoplastic lesions in one specats but not in dog and mouse.

Liver tumours mode of action

In the mice carcinogenicity study (Anonymous 4533)%following dietary administration for up to 2
years, a higher number of benign liver cell tumeese observed in females at 5000 ppm (557.1
mg/kg bw/day), the highest dose administrated. ifbielence of benign liver cell tumors in females
was not significant after pairwise comparison (@80.but showed a positive trend after trend
analysis (p<0.01). This was accompanied by a staily significant after pairwise comparison
(p<0.05) increase in the incidence combined of dgner@nd malignant tumour in females (8/52 vs.
4/52 of controls) at the highest dose level thaiwstd a positive trend after trend analysis (p<0.01)
The incidence of benign hepatocellular tumoursemdles dosed with 5000 ppm (7/52; 13.5%) was
only slightly outside the historical control ran@e7.7%) for this strain and sex of mouse in theea
laboratory. In addition, the incidence of benigpdi@cellular tumours in high dose females was only
slightly higher than the incidence in control fegglin this study (4/54, 7.7%), and there was narcle
dose response (incidence in controls, low, mid laigd dose females was 4/52, 3/52, 3/52 and 7/52
respectively), despite the wide range of dosesediidnd the magnitude of the high dose. There was
an increase in the malignant hepatic tumors (1152%) in females with respect to controls (0/52)
but it was not statistically significant and wasthan the range of historical controls (0-3.8%).
Therefore, there was no significant treatment-eelagffect on the incidence of benign liver cell
tumors in male mice or on the incidence of maligiiaer cell tumors in either sex.

Mortality was increased in high dose females 4227 of control), for which amyloidosis was
regarded the cause of death. It should be noteéchthgloidosis is a common age-related condition in
CD-1 mice with a tendency to be a frequent causegeath in CD-1 mice and the incidence varies
widely within laboratoriegFrith, C.H and Manik Chandra, 1991; Majeed S.K993B). It is also
pertinent to note that the carcinogenicity studyniice with clofentezine ran for 105 weeks (2 years
approx.) and as amyloidosis is a disease of addaage mice, the probability of a higher incidence
of mortality is therefore bigger in studies of symblonged exposure. At the same dose of 5000 ppm,
only absolute liver weights were increased in feasand body weight gains of males were reduced
mainly during the first half of the study (up to%p2but no effect was seen at the end of treatment.
Therefore, although the higher incidence of hepalolar adenomas exceeded those of the controls
only at the highest dose level tested, it seentsttinaours were not related to excessive toxicitye T
mortality observed in CD-1 female mice at this desss not considered due to treatment with
clofentezine and rather a common age-related dondibh CD-1 mice with a tendency of develop
amyloidosis, which is a frequent cause of deat@xl mice.
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The treatment related findings seen in the lonmtstudies reflected the same effects in the short-
term studies, with the liver as a principle targétclofentezine toxicity. Effects on the liver were
noted in both rats and mice, as an evident increaskver weight, hypertrophy as well as
centrilobular hepatocyte enlargement in both sexdss was accompanied by focal cystic
degeneration, fatty change and telangiectasis phtbeytes in the rat and foci/ areas of altered
hepatocytes (eosinophilic) in both sexes and beadgnomas female in the mouse. Histologically,
the cytoplasm of affected hepatocytes was increasagea and electron microscopy demonstrated
an association with the proliferation of smooth@vldsmic reticulunfAnonymous 74, 1981).

The MoA studies showed that clofentezine treatmentats led to liver effects, including liver
enzyme induction, increased liver weight and hegtolar centrilobular hypertrophy. The most
recent mode of action study in rats using doseldegt 0, 600, 3000 and 9000 ppm over a time
course experiment of 29 days (Anonymous 60, 20i&)ked more broadly at liver enzyme
induction. It was seen effects on levels of Cytoame P450 2B activity (as determined by the

PRODP and BROD assay), Cytochrome P450 3A activity (as determimethe BROD and 7-B®
assay) and levels of UDPGT at the top two dosddese3000 and 9000 ppm — dose levels spanning
the 5000 ppm dose level used on the carcinogerstityy at which a slight increase in benign liver
tumours in mice was seen. It was seen effects wveldeof Cytochrome P450 2B activity (as
determined by the PROD and BROD assay), CytochrBdt) 3A activity (as determined by the
BROD and 7-BQ assay): at 9000 ppm there were isereaactivity of PROD (18 fold), BROD (32
fold), 7BQ (2.4 fold) and UDPGT (3.3 fold) and @0® ppm there were increase in activity of
PROD (15 fold), BROD (18 fold), 7BQ (3 fold) and BGT (3.7 fold). The macroscopic finding of
enlarged liver from 3000 ppm was also reflectecharkedly higher liver weights, the latter was also
seen at 600 ppm. These increases were associdtedentrilobular hepatocellular hypertrophy at all
dose levels and at all time of sacrifice (day 8,df 29) with increase in severity in a dose-
dependent manner. Hypertrophied hepatocytes weamcterized by pale eosinophilic or granular
cytoplasmic appearance, which is typically foundlivrer of rats treated with phenobarbital-type
agents.

The results of both apical and mechanistic studigls clofentezine provide some evidence which
supports the view that the slight increase in ien@e of liver tumours in female mice might be
mediated via a well characterized, non-genotoxarjent-specific phenobarbital (liver CYP2B
inducer/CAR activator)-like MoA.

It is postulated by the applicant that clofentezinduces liver tumours by a non-genotoxic
mechanism which involves the induction of certajtochrome P450 iso-forms as CYP 2B and 3A,
known to be under the regulation of the constiitandrostane receptor (CAR), induction of
mitogenic hepatocyte proliferation, increase in sbegerity of hepatocellular hypertrophy leading to
pronounced hepatomegaly and enlargement and diaseereincrease in liver weight. After
prolongedn vivo treatment eosinophilic altered hepatic foci wevsevved and finally hepatocellular
tumours were formed.

The CAR activation MoA mimics that of phenobarbi@B), a mode of action which is accepted to
be of no relevance for humans and to be rodentfsp@Elcombe et al, 2014; Holsapple, 2006).

Peffer et al, 2018, cited the published proceedofgs nuclear receptor workshop on the CAR/PXR
MoA (Elcombe et al., 2014)n which the authors could not identify a suitabten-genotoxic PXR
activator for which carcinogenicity data were aabié and hence a MoA was not developed for liver

6 PROD (CYP2B): Pentoxyresorufin-O-depentylase;
7 BROD (CYP2B/CYP3A): Benzyloxyresorufin-O-debenzaga
8 7BQ (CYP3A): 7-Benzyloxyquinoline-O-debenzylase
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tumor formation by PXR activators. CAR and PXR aiten cited together regarding potential MoAs
for a specific chemical agent, because extensivesdalk between these two nuclear receptors has
been describe(btanley et al., 2006and some agents can activate both CAR and P>dparticular
species(Elcombe et al., 2014)in fact, PXR is activated by a large array of diverse chamic
substances, far more than those that activate QAW&tin et al., 2010; Timsit and Negishi, 2007,
Willson and Kliewer, 2002)Those chemicals that are pure PXR activators lmeen shown to
increase liver weight after activation but do notrease cell proliferation in the same way that
activators of CAR or PPAiRdo Shizu et al., 2013; Thatcher and Caldwell, 19%¢cently, co-
administration of a PXR activator along with knoactivators of other nuclear receptors has shown
that while PXR does not produce an increase in malliferation on its own, it may enhance the
proliferative signals of CAR or PPARctivators(Shizu et al., 2013)Given the lack of actual
tumorigenic key events due to PXR activators aldhe,rest of this paper will focus on the CAR
MoA by itself.

Some of the effects of CAR activators observedontent liver can also be demonstrated in human
liver. For example, PB and other CAR activators icaluce CYP enzymes in both rodent liver and in
human liver(Elcombe et al., 2014)Treatment with PB has been shown to increase Bia¥ in
humans, which is due to hepatocyte hypertrophy pradiferation of the smooth endoplasmic
reticulum(Aiges et al. 1980; Piettiaho et al., 1978, 1982pwever, in terms of the human relevance,
the key species difference is that while CAR adtiv®are mitogenic agents in rodent hepatocytes,
they do not appear to stimulate replicative DNAthgsis in human hepatocytes.

For phenobarbital it has been shoimrvitro that there is a difference in ability between mdand
human hepatocytes in producing cell proliferatibrotigh CAR activation. Studies with cultured
human hepatocytes have demonstrated that phentatbaxiais able to induce CYP2b forms in both
rat and human hepatocytes, but cell proliferatiotly dn rat hepatocytegHirose et al., 2009;
Parzefall et al, 1991)Apparently a similar result has been observednimuse versus human
hepatocytes, given the results reported for phehdabi(Elcombe et al, 2014).

Next to indications that human hepatocytes areacédry to the hyperplastic effects of PB, there is
strong epidemiological data (as a sedative, hypreotd antiepileptic drugs for many years at doses
comparable to those in rodent bioassays) supponimgcarcinogenicity of PB in humaxislonro,
1993, La Vecchia & Negri, 2014).

The key role of increased cell proliferation in AR activator MOA for mice liver tumour formation
has been demonstrated in studies performed in lamtgng CAR. In such CAR knockout mice, PB
does not stimulate replicative DNA synthesis in diepytes and does not promote liver tumours
(Huang et al., 2005; Wei et al., 2000; Yamamotoakt 2004). Besides,in vivo studies with
humanized CAR (hCAR) mice exposed to phenobarbaafirmed the absence of cell proliferation.

It is broadly recognized that the PB-like MOA faduction of rodent liver tumor is qualitatively not
plausible for humans due to differences in rodemd auman responses to CAR activation, in
particular as to hepatocellular proliferation, dical event in the development of liver tumours.
Thus, compounds that cause rat or mouse liver tsitiwough this CAR-mediated MOA, similar to
PB, would not be expected to increase the riskvef tumor development in humans.

Assessment and evidences of the postulated MoA fbver tumours induced by clofentezine
using the framework developed by IPCS and ILSI/HESIor the OECD guidance for Adverse
Outcome Pathway development. Modified Bradford HillConsiderations.

In the guidance provided by ECHA, they recommerat the IPCS framework (IPCS, 2007) be
followed when evaluating MoA data for carcinogetyidindings in animals and their relevance to
humans.

104



CLH REPORT FOR CLOFENTEZINE

This postulated mode of action and the human rale/#or the clofentezine-induced liver tumours is
assessed by applying the MoA/Human Relevance FrankefMRF) developed by the International
Programme on Chemical Safety (IPCS) of the WorldltheOrganization (WHO}Sonich-Mullin et
al., 2001; Boobis et al., 200@nd the International Life Science Institute (ILBESI) (Meek, M.E. et
al, 2003; Meek, M.E. et al, 2014, Holsapple et 2006). This framework considers systematically
data on apical and mode of action for effects miggrthis mechanism of hepatic tumour formation
and their relevance to humans and use a weightxdlergce approach based on the Bradford Hill
criteria.

THE IPCS CONCEPTUAL MOA FRAMEWORK FOR EVALUATING ANIMAL CARCINOGENESIS:

Postulated MoA (theory of the case)

Key events

Concordance of dose-response and Temporal Association

Strength, consistency and specificity of association of tumour response with key events.
Biological plausibility and coherence

Other modes of action

Uncertainties, Inconsitencies, and Data Gaps assessment of postulated mode of action.
Assessment of postulated mode of action

O NV WN R

This approach is also consistent with the Adverate@ne Pathway (AOP) process developed by the
OECD, for which a CAR Liver Tumor AOP has been dibsd (Peffer et al.,, 2017)
(http://aopwiki.org/aops/107The OECD encourages scientists to capture thedesA@ an online
tool known as AOP wiki as part of the AOP proc@€einstreuer et al., 2016; OECD, 2013; OECD,
2016). It should be noted that in the MoA proposed ia turrent document, the initial step KE1
(CAR activation) can also be described by the ealant term “Molecular Initiating Event” (MIE) in
the recommended nomenclature of an A@ECD, 2016; Peffer et al., 20L7Similarly, the final
step of KE5 (increase in hepatocellular adenoma®irtomas) can also be described as an “Adverse
Outcome” (AO) in the AOP wiki nomenclature.

A MOA consists of a series of key event (KEs), whare integral to tumor formation, providing the
dose is sufficiently high and the duration of expesis sufficiently long. A MoA can also include
associative events (AEs), which are not requireddmor development, but can be used as markers
for certain required KEs. In addition, modulatirectiors (ModFs) may be identified that are not
necessary for tumor development, but can modulaeseverity or dose response kinetics of KEs
leading to tumor development.

1. Postulated MoA for the induction of hepatocellulartumours in mice

The proposed mode of action for clofentezine lin@mours consists on the activation of the
Constitutive Androstane Receptor (CAR) in the liv€AR activation conduces to increased
expression of pro-proliferative and anti-apoptggnes in the liver and an early, transient, inaéas
hepatocellular proliferation. Over time, the in@ed hepatocellular foci as a result of clonal
expansion of spontaneously mutated cells in thesamoasults in slight increases in liver tumour
incidence compared to concurrent controls.

2. Listing of key events identified in experimental aimals

A recent review captured the state of the sciemcettfie CAR MoA (Elcombe et al., 2014)it
provided a review of the evidence that mouse olivat tumors that occur via a CAR MoA are not
relevant to humans based on qualitative differeedween the species. This review paper is used as
a basis for defining the key events and associauents that are part of this MoA. The CAR
activation is the molecular initiating event foethkellular pathway ultimately leading to the apical
adverse outcome of liver tumours in PB treated mtgleln this evaluation to analysis the human
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relevance of PB-induced rodent liver tumour MoAr{rgenotoxic) mediated through CAR activation
the following key events were identificated: KELAR activation, KE2: altered gene expression
specific to CAR activation, KE3: increased cell Igevation, KE4: clonal expansion leading to
altered foci and KES5: liver adenomas/carcinomadals to be mentioned that, in a more recent
publication (Peffer et al., 2018)the author notes that altered foci at tumorigerosed are not
observed with all CAR activators, so this authanstders that demonstration of this key event is not
critical. In addition to these key events in thehpgenesis of hepatocellular tumors in rodents,
reversibility of hepatic effects upon discontinuaraf treatment is considered as a necessary data to
support this MoA.

Associative events for this MoA, although do nohsittute direct evidence of causality of CAR-
mediated MoA, they provide associative support @AR-mediated MoA and are commonly seen
following exposure to PB-like xenobiotic compounddtered gene expression leads to several
associative events, out of which the following omese been considered as the most feasible to
demonstrate as part of a regulatory datéBeffer et al., 2018)AE1: Increased Cyp2b, Cyp3a
enzyme activity and/or protein, AE2: Hepatocellutgpertrophy in the centrilobular region of the
liver, AE3: Increased liver weight. Additional assative events are: decreased apoptosis and altered
epigenetic changes specific to CAR activation anth wihibition of gap junctional intercellular
communication and oxidative stress being moduldatatprs(Elcombe et al., 2014).

PB treatment first led to early observable key asdociative events (e.g CAR activation, altered
gene expression, cell proliferation, enzymatic vation, apoptosis suppression, hypertrophy, and
liver weight increase). While effects on some kag associative events including CAR activation,
altered gene expression, CYP induction and hypahmroare observed from early time points
throughout the period of PB treatment, the stimoitabf cell proliferation in normal hepatocytes is
only observed at early time points. For most CARvators, the stimulation of cell proliferation,
assessed as the labelling index (i.e. the percerttifepatocyte nuclei undergoing replicative DNA
synthesis), in rat and mouse liver is transient motdsustained, primarily observed in the first 1-3
weeks after treatment begins, and then returnssingar rate as in control animalkolaja et al.,
1996a; Orton et al., 1996; Philips et al., 1997; Vgher et al., 1996)However, while hepatocyte
labelling index returns to control levels with sised treatment, overall cell proliferation is Istil
enhanced due to the increase in the total numbehepiatocytes per animal. Increased cell
proliferation is also important in the growth ofeakd hepatic foci. At longer treatment times, saie
cell proliferation are enhanced in altered hepfatoc, which typically develop relatively late inrig-
term studies. Short-term mechanistic studies ineminith PB or CAR-associated compounds
typically do not develop hepatocellular foci for mtlos (Goldsworthy and Fransson-Steen 2Q08)
promotion studies where altered hepatic foci waxadpced by initiation with diethylnitrosamine
(DEN), PB was found to increase replicative DNAthgsis within the foc{Kolaja et al.; 1996b,c;
Elcombe et al., 2014 Clonal expansion leading to altered foci and limdenomas/carcinomas are
only observed after chronic treatment with PB.

In the Table 32 are showed the key and associatieats of the CAR activation MOfIcombe et
al., 2014; Peffer et al., 2018)
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Table 32: Key events and associative events in the MoA

Key events Associative events

Key event 1:

CAR nuclear receptor activation

Key event 2: Enzyme induction (CYP2B)
Altered gene expression specific to CAR activation Hepatocellular hypertrophy

Liver weight increase
Inhibition of apoptosis
Epigenetic changes

Key event 3
Increased cell proliferation

Key event 4:

Clonal expansion leading to foci/areas of alteredpatocyted
(eosinophilic)

Key event 5:

Liver adenomas/carcinomas

Modulating factor

Gap junctional intercellular communication

Oxidative stress

In evaluating the clofentezine data set, the profif effects was examined for the strength of
association, consistency and specificity to deteemvhether key events occurred consistently across
clofentezine studies, whether these key events \gted in a biologically plausible manner, and
whether these key events exhibited the expectedoctdance across dose-response and temporal
relationship. Thus, repeat dose guideline studieghich include subcronic, chronic
toxicity/oncogenicity studies and studies to thproduction as well as specific MOA studies, were
examined for evidence to support the CAR-mediated\Nbr clofentezine.

The table below shows the experimental evidenceshi® key and associative events of a CAR-
mediated induction of liver tumours in rats, micelalogs studies with Clofentezine. Regarding to
evidences in humans there are not data availabléhigh analysis, studies in cultured human
hepatocytes have not been included.

Table 33: Evidences for the key and associative events @fAR-mediated induction of liver
tumours in mice, rats and dogs

Key events Rats Mice Dogs
CAR activation Not determined Not determined Ndedained
Altered gene expressionNot determined Not determined Not determined
specific to CAR activation
Increased cell proliferation In vitro: Not | In vitro: Not determined inl In vitro: Not determined in
determined in cultured cultured hepatocytes cultured hepatocytes
hepatocytes In viva Not observed|In viva Not observed
In viva: Not observed| reported reported
reported
Clonal expansion leadingNot observed/ reported YES Not observed/reported
to altered foci There are increases |n
foci/areas of altered
hepatocytes (eosinophilic) in
male and female mice, in the
long-term oral study
(Anonymous 45, 1985).
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Key events

Rats

Mice

Dogs

Liver
adenomas/carcinomas

Not observed/ reported

YES- The incidence o
mouse benign liver tumour
(13.5%) is slightly highe
than the historical contrg
range for females (0-7.7%
(Anonymous 45, 1985).

f Not observed/ reported
s

’

hepatic enzymes level
especially CYP2B
CYP3A and UDPGT in
rats. (Anonymous 60
2016), (Anonymous 59
1989)

(Anonymous 55, 1990

Associative events Rats Mice Dogs
Enzyme induction YES Not determined Not determined
(CYP2B) There are increases |n

Hepatocellular
hypertrophy

YES
(Anonymous 63,
1982hb)
(Anonymous 74,
(Anonymous 42,
1985a)
(Anonymous 60,
2016).

1981

YES
(Anonymous 70, 1982)
(Anonymous 77, 1982)

Not observed/ reported

Increased liver weight

YES
(Anonymous 68,
(Anonymous 63,
1982b),
(Anonymous 74, 1981
(Anonymous 42,
1985a)

(Anonymous 51, 1986
(Anonymous 55, 1990
(Anonymous 58, 1988
(Anonymous 59, 1989
(Anonymous 60, 2016
(Anonymous 65, 1982
(Anonymous 61, 1984

1980

YES

(Anonymous 70, 1982)
(Anonymous 77, 1982)
(Anonymous 45, 1985)

YES

(Anonymous 71, 1981)
(Anonymous 73, 1983)
(Anonymous 78, 1981)
(Anonymous 79, 1984)

Inhibition of apoptosis

Not determined

Not deteraun

Not determined

Epigenetic changes

Not determined

Not determined

t determined

Mice apical studies show key events of this MoAiasr tumours in females, increases in foci/areas
of altered hepatocytes (eosinophilic) in both seaed also associative events as increased liver
weight and centrilobular hepatocellular hypertrophgcreased liver weight and centrilobular

hepatocellular hypertrophy were also seen in apisdlmechanistic studies in rat. However, in apical
studies with clofentezine hyperplasia was not reggbin any specie and was not determined in

mechanistic studies with cultured hepatocytes.

Regarding, the induction of hepatic enzymes typi¢d?B-like MoA, this associative event was only
experimentally evaluated in male rat mechanistidists with clofentezine, where activation of CYP
2B, CYP 3A and UDPGT were observed. At this regaitds well known that for compounds acting
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through CAR activation, a similar MoA operates limth mice and rats and therefore, the activation
of hepatic enzymes typical of PB-like MoA couldgdausible in mice.

However, there are not experimental evidenceslfdeg events in mice because of lack of studies.

The role of CAR in mice hepatocellular tumours has been confirmed experimentally. No studies

in altered gene expression specific of CAR actorativere carried out. Besides, hyperplasia was not
reported in apical studies and no additional studg carried out to determining whether clofentezine
induces cell proliferation in the liver of CD-1 micTherefore, there is no clear evidence that the
tumorigenic action of clofentezine in the liverfeimale CD1 mice is the result of a phenobarbital-

like MoA acting through liver enzyme induction @R receptor activation.

3. Concordance of dose-response and temporal assoaidti

The dose response and temporal relationships @K#y and associative Events measured in the
studies in rats, mice are presented below (Tablar# Table 35) The responses for the Key and
associative events are shown as positive or negajivantification (degree of change) is not shown
in order to keep the tables clearer. Key Eventodi)fand key event 5 (Formation of liver tumours)
are generally not applicable to subchronic studies therefore is labelled as “not applicable” ia th
tables, although the histopathological outcome mvaasured.

Table 34: Concordance of dose-response and temporal regaifosin studies in mice

Dose
o e e Key event
(mg/kg Associativ | Associative Associative 4: )
bw/day) e event event event Clonal Key event 5.
Reference Enzyme | Hepatocellular Increased liver | expansion Liver adenomas/
31 induction | hypertrophy weight leading to carcinomas
altered foci
Ordered from Key and associative events are shown in order froearliest event to later (left to right).
low to high Results show the time that the event was observe@uantitative changes in severity are not
dosage shown
MICE
(Anonymous 45, 5/5.3 ND - 105 weeks - 105 weeks + 105 - 105 weeks
1985) weeks )
+ 105
(Anonymous 45, 50.7/56.9 ND - 105 weeks - 105 weeks weeks - 105 weeks
1985)
(312)
(Anonymous 77, | 151.4/1765|  ND - 13 weeks + 13 weeks NA NA
1982) (Rel in319)
q + 105
(Anonymous 45, | 543.4/557.1]  ND - 105 weeks | *108Weeks @bg DI04 105 weeks)
1985) in?)
(319)
+ 13 weeks
13 weeks
(Anonymous 77, | 757.1/884.9|  ND * . NA NA
1982) (&) (Absind
Rel ind/9)
+ 6 weeks
Anonymous 70, 766/912 ND + 6 weeks’ NA NA
1982 @) (abs and rel i)
+ 6 weeks
Anonymous 70, | 5149/5395 ND +6 weeks' , NA NA
1982 ) (abs and rel i)

. negative response, + :

enlargement®: observed as centrilobular hepatocytomegaly.
*Associative events are referred to key eventt2rghl gene expression specific to CAR activation)

109

positive response, NIt Metermined; NA: Not applicabl&Observed as

centrilobular hepatocyte



CLH REPORT FOR CLOFENTEZINE

Table 35: Concordance of dose-response and temporal redaijpsin studies in rats

Reference

Dose
(mg/kg
bw/day)

312

Associative
event
Enzyme
induction

Associative
event
Hepatocellular
hypertrophy

Associative event
Increased liver
weight

Key event 4:
Clonal
expansion
leading to
altered foci

Key event 5:
Liver adenomas/
carcinomas

Ordered from

Key and associative events are shown in order fromarliest event to later (left to right). Results sbw the

IO\:jvot;Jagigh time that the event was observed. Quantitative chayes in severity are not shown
RAT
Anonymous 42,
1985a 0.43/0.55 ND -108 weeks | T 108"‘]’@‘)9"5 @S| 108 weeks - 108 weeks
Anonymous 42,
1985a 1.72/2.18 ND -108 weeks | 108i;]/v§()eks @bs| 108 weeks - 108 weeks
Anonymous 61, | 3.55 @) F, ;
1084 (Parental ND -g2-84days | '8 ?: g;"ys (Rel NA NA
toxicity)
e Canueas | 6 Ve
17.3/22.1 ND + loiggvx)/eek e + 108 weeks - 108 weeks - 108 weeks
@) (abs and rel in
319)
Anonymous 68, B + 17 days
1980 20/20 ND 17 days (abs and rep) ND ND
+(UDPGT) 5,
ronymous 91 22600) 8 days ND *2, ‘;r‘]"éef’;)s (Abs ND ND
2, 4 weeks
b + 13 weeks
Anonymous 74, | e oing 5 ND (:?)1,3Rvgsglr(§ble (Abs C;’;Bd) relin \A NA
1981 afz\?vreflf i\g;ry Reversible after
recovery (week 19)
+ 4 weeks (rel)
Anonymous 55, | 5g g ¢y | *(UDPGT) 4, ND + 13 weeks (abs ND ND
1990 8, 13 weeks and rel)
36.1 @) F, }
Tooymous 6L parental ND - 82-84 days +(§i|8if'] g?ys NA NA
toxicity)
36.1 @) F,
Anonymous 61, + 88 days + 88 days
(Parental ND . NA NA
1984 toxicity) @©) (Relind)
Anonymous €0, - (CYP2B/ +8 da
ys
2016 36.4 &) 3A) 4 weeks| 2, 4 weeks + 4 weeks (Abs) NA NA
Anonymous 51 + 6 weeks (Abs
1986 40/40 ND ND and rel ind) ND ND
A 8 + 17 days
Logn USRS 80/80 ND - 17 days (Abs in @ ND ND
Rel in3/Q)
A 5 + 5,8 days
oge T 169.4 () ND ND 2, 4 weeks (Abs ND ND
and rel)
+ 13 week$' | + 13 weeks (Abs
31?2) and rel ind/Q)
?g;;gmous 8, 202/221 ND Reversible Reversible after NA NA
after recovery| recovery (week
(week 17) 17)
+(UDPGT)
+ 8 days
Anonymous 60, + (CYP2B/ + 8 days, '
2016 205.7 €) 3A) 8 days, 2, 4 weeks 2 (i\k/)v:)eks NA NA
2 weeks
+ 13 week$'" + 13 weeks
319) (Abs and rel in
ﬁggfymous “, 265/292 ND Reversible | J3/9) Reversible NA NA
after recovery| after recovery
(week 19) (week 19)Q
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Dose - L Key event 4:
(mg/kg Asz\(jglr.]s;ltlve As;c:g;;aﬂnve Associative event Clonal Key event 5:
bw/day) Enzvme Hepatocellular Increased liver expansion Liver adenomas/
312 Enzyn p weight leading to carcinomas
induction hypertrophy ltered foci
Reference altered foci
Cl)gde:gdh_frtr)]m Key and associative events are shown in order fromarliest event to later (left to right). Results sbw the
\gosaglg time that the event was observed. Quantitative chayes in severity are not shown
Anonymous 68, + 17 days
1980 320/320 ND - 17 days (Absin@ ND ND
Rel in3/Q)
+(UDPGT)
+ 8 days
Anonymous 60, + (CYP2B/ + 8 days, '
2016 509.4 () 3A) 8 days, | 2, 4 weeks 2, 4 weeks NA NA
(Abs)
2 weeks
+ 13 week$ | + 13 weeks (Abs
319) and rel ind3/Q)
i‘gg;gm 0us 63, 602/662 ND Reversible Reversible after NA NA
after recovery| recovery (week
(week 17) 17) ind
Anonymous 68 + 17 days (Abs
Loso " | 1280/1280 ND - 17 days and NA NA
rel in 3/9)
1280 @) ; ;
Anonymous 65, - Gestation | + Gestation days
1982 (’t‘gifgrtg?' ND days 7-20 pc| 7-20 pc (Rel) NA NA
ANGNVITIOUS 59 +(UDPGT) + 5,8 days
1989 ym ' 1635 ¢) 5, 8 days ND 2, 4 weeks (Abs ND ND
2, 4 weeks and rel)
+ 13 week$' | + 13 weeks (Abs
(GI) and rel in3/9)
?g;;gmous 831 1892/1992 ND Reversible Reversible after NA NA
after recovery| recovery (week
(week 17) 17)ind
Anonymous +3,5,8 days,
8 1088 1915 @) ND ND 2 weeks ND ND
' (Abs and rel)
+ 4 weeks (abs
+(UDPGT)
Anonymous 55, and rel)
1990 2250 ¢9) 4.8 13 ND + 13 weeks (abs ND ND
weeks
and rel)
+ 6 weeks
[oemymous S| 300013000 ND ND (Abs and rel in ND ND
319)
3200 @) . .
Anonymous 65, + Gestation | + Gestation days
1982 ({‘gifgrt;‘;" ND days 7-20 pé | 7-20 pc (Rel) NA NA

- : negative response, + : positive response, NBt #etermined?Observed as centrilobular hepatocyte enlargement

®: histologically, the cytoplasm of affected hepittesc was increased in area and electron microscdpynonstrated an association with the
proliferation of smooth endoplasmic reticulum

!Associative events are referred to key event 21@dtgene expression specific to CAR activation)

In mice, data are available for the effect of tneat of male and female with clofentezine at vagiou
time points ranging from 6 weeks to 105 weeks (@&d). In rats, data are available for the efféct o
treatment of male and female with clofentezine atous time points ranging from 17 days to 108
weeks (Table 35).

The temporality of the different events of the Mpfoceeds in the expected order. If a key event (or
events) is essential element for carcinogenesignust precede the appearance of tumours.
Clofentezine treatment first led to early event®masymatic activation, hypertrophy and liver weight
increase. The final adverse outcome effect (KeynE®¢ of formation of hepatocellular tumours and
the key event 4 of formation of eosinophilic foalpoccurs in mice. At same doses these two effects
are always late events, only observed at 104 wgrksvidence at 52 weeks). Although eosinophilic

111



CLH REPORT FOR CLOFENTEZINE

foci and hepatocellular tumours do not have sudfititime points to distinguish temporally between
both, the incidence of foci occurred at lower dasehich tumours have not been developed yet. A
sex difference for final adverse outcome was eviiemale mice having a higher tumour incidence
than males).

Effects of clofentezine on a number of the key as$ociative events showed similar dose-
dependency with the incidence of tumours only oleserat the highest dose in female mice. The
incidence of severity (quantitative response) wasost cases also consistent.

Overall, the key and associative events observedige and rats receiving clofentezine occurred in a
logical temporal sequence and in a dose-dependanhen. However, as said before, there is no
evidence for all key events of this MoA.

4. Strength, consistency and specificity

The weight of evidence linking the key and assomaevents with the toxicological response is
consistent with the hepatic effects observed inyvapical and mechanistic studies in rats, mice and
dogs. The succession of key and associative evieatading liver enzyme induction (particularly
CYP2B family but also CYP3A and UDPGT), prolifemti of smooth endoplasmic reticulum,
increased liver weight with associated histopatticlal hepatocellular changes (hypertrophy,
centrilobular enlargement or centrilobular hepatoryegaly and vacuolization), foci/ areas of altered
hepatocytes (eosinophilic) and liver benign tumaonngice is consistent with a PB-like mechanism.

Reversibility is also consistent with the proposedR MoA where the non-neoplastic cellular
changes may be reset by the normal feedback-casystéms and reversed. Liver effects observed
might be considered as an adaptive effect if theycaused by induction of enzyme activities; ikit
not associated to any other liver toxicity; anditifis a transient phenomenon, which is fully
reversible. In this sense, there are studies wWitfestezine that show effects with reversibilityhel
90-day study in rat$Anonymous 63, 1982lshowed reversibility in the increases of liver gl
liver macroscopic pathology and histopathology dean(centrilobular hepatocyte enlargement).
Besides, in the other 90-day study in rgdaonymous 74, 1981here was also reversibility in the
increase of liver weight and the centrilobular hepallular enlargement.

The incidence of hepatocellular tumours in micdower than the incidence of earlier effects.
Hepatic tumours in mice are preceded by foci/ aoféadtered hepatocytes (eosinophilic) that occurs
at lower doses and at a higher incidence than ®@dgamours. In the chronic toxicity/ oncogenicity
study (Anonymous 45, 1985t 5000 ppm in female mice (557 mg/kg bw/day), ith@dence of
hepatocellular adenomas was 13.5% (7/52 animaldg whe incidence in foci of animal dying or
killed during study and at termination was 17% #himals). These observations also fit with the
MoA, where, at similar doses, the incidence/seyaitlater key events would not be expected to be
greater than that of earlier key events.

The same pattern of response among events haséernn different apical and mechanistic studies
and species. The key and associative events odcurre logical temporal sequence and in a dose-
dependent manner and are reversible when expasdiedontinued. At similar doses, the incidence
of later key events is not greater than that olierakey events. All these factors provide supgort

the proposed MoA. However, there is no evidenceafokey events of this MoA and the strength,
consistency and specificity of association of tle@dtic tumor response with key events suggested
that the MoA is only partially convincing.
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5. Biological plausibility and coherence

The CAR activation could be a plausible MOA foreivtumour formation in rodents caused by
clofentezine. The succession of key and associativents are consistent with the PB-like
mechanism. This mechanism is biologically plawesgnhd consistent with our current understanding
of liver tumor formation by non-genotoxic mitogersgents that can activate nuclear receptors. The
reversibility of early key events upon cessatibtreatment with clofentezine is also consisterthwi
the proposed MoA, where the non-neoplastic cellol@nges may be reset by the normal feedback-
control systems and reversed. However, there aranaber of uncertainties, data gaps and other
potential alternative mode of action for the litemours that has to be taken into account in the
weigh-of —evidence assessment.

6. Other modes of action

To define a MoA in liver, it is critical to ensutkat other MoAs do not contribute significantly to
hepatocarcinogenesis. In addition to CAR activatiother mechanisms may be involved in
clofentezine-induced tumourgenesis in mice liver.

Several MoAs have been identified for liver cargeoesis and those applicable to the rodent model
are listed in publications b§€ohen (2010andKlaunig et al. (2012)These include DNA reactive
and non- DNA reactive mechanisms (genotoxic and gemotoxics MoAs). Several hongenotoxic
mechanisms for hepatocarcinogenesis in rodentsudaclsustained cytotoxicity, oxidative
stress/damage, inflammation, infection, iron (coppeoverload, increased apoptosis,
immunosuppression, porphyria or receptor-mediatédoAs for hepatocellular carcinogens that
causes receptor mediated hepatocellular prolitavainclude: aryl hydrocarbon receptor (AhR),
constitutive androstane receptor (CAR), pregnanes¢éptor (PXR), or peroxisome proliferator-
activated receptor alpha (PPAR) activation, as well as estrogens and staBmobis et al., 2009;
Holsapple et al., 2006; Klaunig et al., 2003; Mestlal., 2003; Williams, 1997jaAlternative MoAs
for clofentezine-induced hepatocellular carcinogenare discussed below:

- DNA reactivity and mutagenicity: it is importatdt ensure that DNA reactivity is not the source of
the tumour findings. In this sense, there is n@adsaitich as DNA adducts analysis in liver cells, to
assess whether hepatocellular tumours seen alteutdhle to specific mutagenic events. However,
DNA reactivity can be excluded since the genotayitestingin vivo andin vitro of clofentezine
gave no evidence of a genotoxic potential and tieer® evidence for clofentezine accumulation in
the liver.

- Citotoxicity and regenerative hyperplasia: Sorapcern is raised by the fact that clofentezine was
shown to be toxic to isolated mice and rat liveltsceshereas phenobarbital was not. In a 42-day
study in mice(Anonymous 70, 1982pcalized areas of hepatic necrosis were obsenveadale at
5149 mg/kg bw/day. Besides, slight incidence ofemegative lesions (vacuolization, focal cyst
degeneration of hepatocytes and focal hepatocytmsis) were reported in males of the 27 month
cronic toxicity rat studyfAnonymous 42, 1985a} 17 mg/kg bw/day. Whereas tumours observed in
the chronic/carcinogenicity study in mice were obed in female at dose levels of 557 mg/kg
bw/day.

A small increase in the incidence of mild to modersingle-cell necrosis can sometimes occur,
particularly after longer-term treatment of micahwCAR activators. However, more severffidie
necrosis in the liver suggests that an alterndfled via cytotoxicity might be operative (Hall et.al
2012). The limited amount of hepatic necrosis (&gl or focal) observed in the vivo mouse and
rat treated with clofentezine studies is in cortnagh the pattern of effects seen with classic
cytotoxic carcinogens that cause a diffuse necr@gidespread multifocal hepatocyte death) in the
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liver that progressed to a sustained regeneratiperplasia, as is the case of chloroform and carbon
tetrachloride.

Besides, there were not increases in other necirdiisators (e.g., alanine aminotransferase [ALT],
aspartate aminotransferase [AST], alkaline phogigleqtALP]) and, in contrast with classic cytotoxic
carcinogens, there was reversibility in early keerds (hepatocellular hypertrophy and increased
liver weight). In addition, the localized areashafpatic necrosis were seen in male in both species,
whereas hepatic tumours were seen only in femate.mAdditionally, despite the similar toxic
effects that were observed in rats, no tumoursroedun this specie. Therefore, it is not considere
that cytotoxicity was an additional MOA involvedtime hepatocellular tumour formation.

- There was no structural similarity with estrogems changes in clinical chemistry parameters & no
hepatic necrosis or other histological changes esigge of other receptor (Estrogen, statins) and
non-receptor-mediated (apoptosis, infections omah@tcumulation) involvement. Evaluation of data
indicate that these alternative possible MoAs aitdikely to be relevant.

- Peroxisome proliferator-activated receptor algif®?ARy) activation and Aryl Hydrocarbon
Receptor (AhR) activator MoAs: these MoAs have lme¢n experimentally ruled out since there are
no measures in lauric acid d-Bydroxylase activity and Cyp4a protein levels &teidminate PPA&R
activation, neither no measures in EROD activityl &ypla protein levels to determine AhR
activation in mice liver microsomes.

- Immunosuppresion: No changes in the immune systemmmune cells were detected in
clofentezine studies.

Overall, several possible MoAs for the hepatocatiutarcinogenesis observed in mice can be
dismissed, because the results of the availabtkestindicated lack of plausibility and/or coherenc
However, there are other MoA, for which experimédtda to rule them out is not available (like e.g.
PPARy, AhR).

7. Uncertainties, inconsistencies and data gaps

The following data gaps has been founded:

- Data for concordance analysis with PB are limiiadspite of the fact that phenobarbital-like hive
effects were observad vivo after clofentezine treatment (Cyp2B-induction,lecation of smooth
endoplasmic reticulum, hypertrophy, increased liwerght, vacuolisation, eosinophilic foci and liver
tumours). There are no studies in mice livevivo and hepatocytas vitro comparing the pattern of
responses to clofentezine and phenobarbital. Micagaranscriptional studies to identify activated
genes and pathways underlying the proliferativec@sses and to confirm similarities among
phenobarbital and clofentezine are not available.

- A gene expression biomarker signature assessooemparing effects in wild-type and CAR-null
mice was not performed in order to find if clofezitee produce liver effects (increases liver weights
hypertrophy) in a CAR-dependent manner.

- An S-Phase Response Study (using BrdU Staindd) del determining whether Clofentezine
induces cell proliferation in the liver of CD-1 meigvas not carried out. Hepatic cell proliferatioasw
neither investigated in humanized and knockout RO mice. Besides, the evidence for cell
proliferation has not been analyzed inimwitro comparative cell proliferation study in culture®C
mouse, rat and human hepatocytes. Therefore, the Gé&pendency of this effect has not been
established.

- There are no studies to assess effects of ckderd on drug metabolizing enzymes in the livers of
CD1 mice. The profile of liver enzyme induction wassessed only in dietary male rat studies and
refers only to Cytochrome P450 2B activity (as dateed by the PROD and BROD assay) and
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Cytochrome P450 3A activity (as determined by tROB and 7-BQ assay) and levels of UDPGT.
Other activities of cytochrome P-450 enzymes, egmkiydrolase, and glutathione S-transferase were
not assessed. No studies in cultured human, ratomse hepatocytes were done to determinate the
induction of Cytochrome activities, neither indocti of mMRNA levels for Cyp2b and Cyp3a
activities in any specie. Besides, no study usiAdRé&nockout mice hepatocytes was done to assess
if CAR-activation is required for clofentezine-intkd CYP2B isoforms following Clofentezine
exposure. Consequently, the role of CAR in hepditdae tumours in female CD1 mice has not been
confirmed.

- It has not been investigated other associatiemtsvas inhibition of apoptosis in the liver of enmr
altered epigenetic changes and there is no dagffeats of clofentezine on modulating factors as
gap junctional intercellular communication and @fide stress.

8. Assessment of postulated mode of action

When proposing a CAR MoA for liver tumours inducky a test compound, there are critical
parameters to be included in the final mechanistia gpackage, which should (at a minimum)
include demonstration of the molecular initiatinget (CAR activation, KE1) and the obligatory key
event of increased cell proliferation (KE@Peffer et al.,, 2018)However, in the analysis of

postulated MoA for hepatocellular tumour caused diyfentezine, there are not experimental
evidences for these crucial key events as CAR atobiv (KE1) and increased cell proliferation
(KE3).

Therefore, there is no clear evidence that CARpteceactivation is involved in tumorigenic action
of clofentezine in the liver of CD-1 mice. The alge certainty on CAR involvement in the MoA
could have been confirmed with a CAR-knock-out neowtudy and the evidence for cell
proliferation could have been strengthened withirarvitro comparative cell proliferation study
(mouse, rat, human). Further enzyme induction studiight have also been done.

Conclusion on liver tumours

The tumour profile has some factors that reducesidenably the level of concern regarding the
clofentezine carcinogenicity for humans. Thesediacare:

1. The lack of evidence of progression into malignaoicthe adenomas.
2. Benign liver tumours appeared only in one specigsg) and one sex (females).

3. A long time of latency: the higher incidence of ageellular adenomas was only observed at
the end of the study (105 weeks). Whereas, nofsignt incidence of adenomas was reported
after 52 weeks of exposure.

4. The incidence of benign hepatocellular tumoursigh ldose females (13.5%) was only slightly
higher than the incidence in control females inrtfaise carcinogenicity study (7.7%).

5. The liver tumours incidence was not significanegafiairwise comparison. Although, there was
a positive trend after trend analysis.

6. There was no clear dose response despite the ange 10f doses studied, and the magnitude of
the high dose.

7. The incidence of hepatocellular adenomas in highed@males (13.5%) was only slightly
higher than the historical control range (0-7.7%).

8. The liver tumours incidence in controls of the @awgenicity mice study (7.7%) was in the
upper value of the historical control data (0-7.7%)

9. The liver tumours appeared only at the highest degel and after an exposure period of 2
years. Older mice have more probability of tumalus to ageing.
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Clofentezine promoted formation of spontaneousrligdenomas with low potency to develop

malignancy, only in one species (mice) and in ome emale); the low incidence of adenomas
observed at the highest dose was not pairwisesttaliy significantly increased (although, therasw

a positive trend after trend analysis) and was shghtly above the contemporary historical control

there was no dose-response relationship and aden@reee seen only at the highest dose of
treatment (557.1 mg/kg bw/day for females) aftepaiod of exposure of 2 years. All these

considerations reduce considerably the concerheofiter tumours in mice and lead the applicant to
propose no classification of clofentezine for caogenicity.

Besides, there are some experimental evidence gupgpa PB like MoA for the induction of liver
tumours in female mice. One finding consistent vaitAB-like response are the induction of CYP450
of the 2B/3A families. Other findings consistentttwia PB-like response are observations of
increased liver weight and centrilobular hepatadatl hypertrophy. Presence of proliferation of
smooth endoplasmic reticulum and vacuolisatiora¢se findings consistent with a PB-like response.
The development of eosinophilic altered hepatici fisc also a key event in the MoA for
Phenobarbital-induced liver tumors.

Like with PB, the appearance of such foci, likeramaas, occurred only after chronic administration
of Clofentezine. Besides, hepatocellular effectseopbed after short term clofentezine treatment
showed reversibility, which is consistent with tkeown hepatic effects of other mitogenic rodent
liver CAR activatorgLeBaron et al., 201; Osimitz and Lake, 2009; Yameidal., 2014).

The results of the studies indicate that clofemezand phenobarbital may share some common
mechanisms but a definite conclusion on the siitylasf the mode of action between the two
substances cannot be established. Data for conu@danalysis with PB are limited. There are a
number of data gaps, such as the lack of availdde regarding CAR involvement in the induction
of CYP isoforms following clofentezine exposure, eaperimental evidence of hepatic cell
proliferation and there is no data regarding thacoodance of key events between rodents and
humans.

The overall assessment has elements of uncertdiatycannot be overruled. The applicant also
considered that the PB-like MoA still has its urnagtties as stated that the absolute certainty on
CAR involvement in the MoA could have been confidhweith a CAR-knock-out mouse study and
the evidence for cell proliferation could have betrengthened with am vitro comparative cell
proliferation study (mouse, rat, humans).

Therefore, for this compound there is not robusa der a PB-like MoA. There is no clear evidence
that CAR receptor activation is involved in tumamic action of clofentezine in the liver of CD-1
mice. Also, there is not a satisfactory demonsiratinat other molecular mechanisms are not
relevant. Therefore, based on the data availablenode of action for formation of liver tumours in
rodents could be established with certainty andégetie relevance for humans cannot be excluded.

10.9.2 Comparison with the CLP criteria

Comparison with criteria for Category 1A classifioa: In accordance with the criteria in the CLP
regulation, classification for carcinogenicity Ggtey 1A is reserved for substances known to have
carcinogenic potential in humans. In the absendriofan data, category 1A is not triggered.

Comparison with criteria for Category 1B classifica: In accordance with the criteria in the CLP
regulation, classification for carcinogenicity Cgdey 1B is reserved for substances that are
presumed to be carcinogenic in humans, and isliabgsed on data from animal studies where there
is sufficient evidence to demonstrate animal caxgémicity (presumed human carcinogen).

There are two different types of tumors (liver dhgroid) in two different species (mice and rats).
order to assess the strength of evidence and wumewhether clofentezine triggers cat.1B, cat.2 o
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no classification, the Guidance on the Applicatainthe CLP Criteria (version 5.0, July 2017) in
section 3.6.2.2.2. establishes certain importactbfa which may be taken into consideration when
assessing the overall level of concern. These fmei@ displayed in the Table 36 below.

Table 36: Factors to be taken into consideration in assg@ssia overall level of concern of the

clofetenzine-induced liver and thyroid tumours

Liver tumours

Thyroid tumours

Genotoxicity

Clofentezine is not genotoxic

in female mice. The incidence w
Tumour type and
background incidence | range.

Rat: There were not liver tumours.

Mouse: Hepatocellular tumours (benign

slightly higher than the historical contrpl

R/Iouse: There were not thyroid tumours.
Rat:  follicular cell tumors (combine
adenomas and carcinomas) in male rats.
incidence was only slightly higher than t
control of contemporaneus study.

j=n

The

Multi-site responses

Liver in female mice and thyroid in male rat.

Progression of lesions
to malignancy

No

No, liver tumours in mice occurred at
later stage of the study, at termir
necropsy after 105 weeks treatment
high dose group females.

Reduced tumour
latency

alo, thyroid tumours in rat occurred at a lajer
adtage of the study, at terminal necropsy after
iA7 months treatment in high dose grqup
males.

Liver tumours only in single specie
mice.

Whether response
single or several
species

s"I'hyroid tumours only in single species: rat

Liver tumours only in a single se
females.

Whether response is in

“Thyroid tumours only in a single sex: male

single or both sexes

Structural similarity to
a substance(s) for
which there is good
evidence of
carcinogenicity

Not noted

Routes of exposure

Only experimental studies by oral route are avéglab
Dietary oral (relevant for humans)

Comparison of
absorption,
distribution,
metabolism and
excretion between test
animals and humans

No human data available.

NO: In @ mice at 557.1 mg/kg bw/dg
after 105 weeks, it was observed a h
proportion of deaths (42vs 27 of
controls) attributed to amyloidosis.
should be noted that amyloidosis is
common age-related condition in CD|
mice with a tendency to be a frequg
cause of death in these CD-1 mi
Therefore, the mortality observed in CIl
female mice in a study that ran for
exposure period of 2 years is conside
not due to treatment.

Possibility of a
confounding effect of
excessive toxicity at
test doses

<

gNO: In & rat at 400 ppm (equivalent to 17.3
and 22.1 mg/kg bw/ day for males d
Itfemales respectively) of clofentezine for p7

months thyroid tumours in male rat wdre

-lassociated with toxicity in liver (Increasgd
rdbsolute and relative liver weight,
eentrilobular hepatocyte enlargement |or

Dtentrilobular hepatocyte vacuolation) ahd
dhyroid (slight follicular cell hyperplasia arn

reajglomeration of colloid).

Mechanistic studies in rats provide so
experimental evidence supporting a

MoA for liver tumours in female mic
This mode of action is rodent-specific

not regarded as relevant to hum
However, CAR involvement in th
induction of CYP isoform followin

Mode of action and its
relevance for humans.

red
S

g
e
bn
fion
y

Based on the available data, it is conside
Brat the induction of hepatic UGT activity
. sufficiently supported This MoA might giv
dse to thyroid tumours in rodents. T
relevance of such a MoA based

enhancement of the metabolism and excre
of thyroid hormone by the liver, large
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Liver tumours Thyroid tumours
clofentezine exposure was npthrough induction of UGT enzymes, |is
established. considered not to be relevant to humans.

No genotoxic and no cytotoxicity MoA. | The  mechanism (s) that produdes
Evaluation of data indicate that sorh@erturbation of the hypothalamic—pituitary—
possible MoAs are not likely to bethyroid (HPT) axis is not considered relevgnt
relevant (immunosuppresion, estrogeno humans based on quantitative spegies
statins, apoptosis, infections or megalifferences
accumulation)
No experimental data about other
alternative modes of action (like elg.
PPARy, AhR).

Thyroid tumors in male rat: mechanistic data suggest that these tumoursetreelevant to
humans and therefore not considered for classificatMoA supported: HPT disturbance by
induction of T4 excretion, subsequent TSH increabgyroid follicular cell hypertrophy and
hyperplasia. This mode of action closely mimics thiaphenobarbital, is rodent- specific and non-
relevant for humans.

ECHA CLP Guidance (2017) states that “certain tltyrtumours in rodents mediated by UDP
glucuronyltransferase (UGT) induction (IARC, 1983) Specialised Experts, 1999)” as not relevant
to humans.

In the ECB C&L guidance document on thyroid tumo(E€, 1999, ECBI49/99-Add1.Rev2) it is
concluded that when a non-genotoxic substance pesda low/medium potency perturbation on the
thyroid-pituitary axis the mechanism of action ist melevant for humans and do not need to be
classified for carcinogenicity.

On overall, thyroid tumours are not considereda®brelevance to humans.

Liver tumors in female mouse With respect to the carcinogenic potential ia kiwer, clofentezine
was shown to have a weak carcinogenic effect inafer@D-1 mice. After a period of exposure of
two years, the increase in the incidence that ontglved adenomas was relatively small and was
limited to the highest dose, without statisticajngiicance, and with no dose-response at lower
doses. Also, clofentezine was not genotoxic inteebaof in-vitro and in-vivo studies.

However, in our view a treatment-related tumourpoese cannot be excluded. Although the
increase in the incidence of adenomas at the highese in female mice was not statistically
significant, a significant positive trend afterriceanalysis was observed. Also, the increase was
above the historical control, although only slighfThe combined analysis of benign and malignant
hepatic tumours in females of the highest dose alss significant after pairwise comparison and
showed a positive trend after trend analysis. Besidlthough the higher incidence of hepatocellular
adenomas exceeded those of the controls only dtigiest dose level tested, it seems that tumours
were not related to excessive toxicity. The magadbserved in CD-1 female mice at this dose was
not considered due to treatment with clofentezime r@ther a common age-related condition in CD-
1 mice with a tendency of develop amyloidosis, Wheca frequent cause of death in CD-1 mice.

Given the limited evidence in mice, although a ttremnt-related tumour response cannot be
excluded there are insufficient grounds for a catedlB classification for carcinogenicity. The
choice is between a category 2 classification amdlassification, depending on the mode of action
that could account for the liver effects in micel @nheir relevance to humans.

Comparison with criteria for Category 2 classifioat In accordance with the criteria in the CLP
regulation, classification for carcinogenicity Ggaey 2 is reserved for substances where there is
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evidence obtained from human and/or animal stuldigswhich is not sufficiently convincing to
place the substance in Category 1.

The comparison of clofentezine carcinogenicity daitlh the corresponding classification criteria is
not trivial. Data are some kind of borderline arftk tcriteria leave a margin for different
interpretations. All the considerations mentionezfobe reduce considerably the concern and it
might be possible that the benign tumours in therlof female mice were chance observations due
to aging. However, a treatment-related tumour rnespacannot be excluded considering that the
results from the supplementary studies are noicsefit to eliminate the concern for the relevante o
these tumours to humans.

Whereas the thyroid tumours are considered novaateto humans, the increase in liver tumours
cannot be dismissed as non-relevant to humanseasidéichanism for formation of liver tumours in
female CD-1 mice remains unclear.

There is evidence for a non-genotoxic mechanismbbar similarities to a phenobarbital-like mode
of action. However, for this compound, there is raitust data for a PB-like MoA. Data are not
sufficient to conclude that CYP mediated CAR adtorais the only critical key event and there is
not a satisfactory demonstration that other mobacmechanisms are not relevant.

On overall, the mechanistic data provided weremdtely insufficiently robust to dismiss the
elements of uncertainty in the liver tumour profitemice and contribution of other MoA than CAR.
Consequently, the Spanish CA considers that theathavailable evidence is deemed to best match
the criteria for classification as category 2 andppses to classify clofentezine @arc. 2; H351 -
Suspected of causing cancer

10.9.3 Conclusion on classification and labelling for cannogenicity

Carc. 2; H351 - Suspected of causing cancer
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10.10 Reproductive toxicity

10.10.1 Adverse effects on sexual function and fertility
Table 37: Summary table of animal studies on adverse effattsexual function and fertility
For more detailed information see RAR B6 (AS) otrap16.1.1

Method, guideline,

deviations if any,
species, strain,
sex, ho./group

Test substance, dose
levels duration of
exposure

Results

[Effects statistically significantly and dose-reldtunless stated
otherwise as not significant (n.s.) or not doseteal (ndr) or not
clearly dose-related (ncdr)]

Reference

Multigeneration
study in the rat

Purity: 97.9 — 99.3%
Oral (diet)

PARENTAL ANIMALS
Parental toxicity

Anonymous 61

(1984)

Laboratory: Mortality
Schering Study scheme FO: Seamons M.C. &

Agrochemicals
Limited

Guideline: OECD
416

FO->F1A and F1B

F1->F2A and F2B

2 @ died during the breeding phase: {1 (0 ppm) during
gestation of the |k litter and 19 (400 ppm) during parturition
of the R litter.

1 & (40 ppm) was killedn extremisfollowing weight loss.

Crofts. M., (1984)

(dietary

concentrations)

Anonymous 62

£ This animal was found to have to a fractured uggsr (1986)
GLP: No (prior to F1: (report
- : addendum
GLP enf_orcement) Elr?didnagastczjr:j)r/ange 2 Q (40 ppm) died during their first breeding phaserimy )
Rat strain: Charles parturition and 19 killed in extremis on day ost partum
River Sprague Doses: 0, 4, 40 or 400 | after total litter loss.
Dawley Crl CD BR | ppm equivalent to: 1 & (400 ppm) died during the maturation period & 14 B ((SAGS)l 1

No. animals
. d:0,0.28,2.79, or 27.8
(@roups): ma/kg bwi/day 400 ppr
rats/sex/dose (0, 4, r%]g(/)kgobsv?/dijz 317 » | bw gain inQ between days 4-post coitalto give kg
40 ppm) and 40 ' 33%).
rats/sex/dose (400 | F1> F2A and F2B |:1-( )

Fo~> F1A and F1B

ppm) during lactation of F2A offspring.

ppm) 3:0,0.35,3.57,0r36.1 | hwind at week 1 and 5 of pre-mating period (11 and 7%
F1:25 mg/kg bw/day respectively) and i following the birth of K, (10% and
rats/sex/dose §:0,0.39,3.850r38.5| 795 on days 10 and 14 pbst parturh and B litters (6-7%
F2: 20 mg/kg bw/day days 4-14ost coitaland 7-9% days 4-2ost partun
rats/sex/dose F, = | bw gain in® at week 12 of pre-mating perioddf 43%)
Study acceptable d:0,0.36, 3.55, or 36.1 and on days 4-1fost partum(37%) following the birth ofj

mg/kg bw/day Foa.

©:0,0.38,3.850r39.3| = | Terminal bw in? (10%).

mg/kg bw/day. = 1 Relative liver weight (16%) in? and | absolute liver

. weight (1dr 11%) in?Q

Me. - = 1 Relative ovaries weighh@r 15%) in<.

Pre-mating treatment: || . |ncreased incidence of minimal centrilobular hepgte

FO (74 dayspF1A enlargement ind' (4/10vs0/10 in controls).

F1 (88 daysy>F2A F2 (maturation):

Treatment continued in|| = | bw in & at week 1 (12%), week 2 (11%), week 3 (1006)

F1 and FO throughout and week 6 (7%) and i at week 2 and 3 (10% and 7P

gestation and lactation. respectively).

14 days after weaning, || = 1 Relative liver weight (14%) in?. In the absence df

animals of FO and F1 histopathological change, this marginal effect i® |n

were remated again to toxicological relevance.

give F1B and F2B. 40 ppm

Treatment did not Stop || o There were no treatment-related effects.

until weaning of the® || .

generation. = | bw gain in® at week 12r{dr 43%) and on days 4-Jfbst

Total treatment for both

sexes: FO (32 weeks) || F2
and F1 (33 weeks) = 1 Relative liver weight (9%) icf.
4 ppm

F2 (maturation of 82-84
days).

partum(33%) following the birth of f (33%).
= | Absolute liver weightrfdr 11%) in <.
= 1 Relative ovaries weighh@r 18%) in<.

FO: There were no treatment-related effects.
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Parameters observed:
Fo. F1 and F, parental
Mortality, clinical signs,
bodyweights, food
consumption, organ
weights, gross
pathology,
histopathology and
reproductive parameters
(mating, fertility and
pregnancy index and
gestation period).
Fo—F1/Fipand
Ei—Faafoslitter:
Mortality, clinical signs,
body weights, litter size,
pup developmental
(pinna detachment, toot
eruption and eye
opening), organ weights
gross pathology and
histopathology

hEi—=Foaand Fog

F1:
= | Bw gain in @ following the birth of ka (ndr 41%) on
days 4-1(ost partum
= | Absoluteliver weight (idr 12%) in<.
= 1 Relative ovaries weighth@r 15%) in<.
F2: There were no treatment-related effects.
NOAEL parental toxicity 40 ppm (equivalent to approx mg/kg
bw/day)

REPRODUCTIVE PARAMETERS

FOandF1

All reproductive parameters were similar to corgrol
NOAEL reproductive loxicily> 400 ppm (>278 mg/kg bW/day)
LITTER DATA

400 ppm
Fo—Fiaand Fyg: There were no treatment-related effects.

F1—>F2A
= | Pup weights (17%) at day pbst partum.
Fi—Fas
= |Mean litter size: born pups (12%), live pups (16806
day 1post partumand 18% on day 2dost partunh.
= | Litter weights between day 4 to day st partum

(@]

(16-18%)
40 ppm

Eo—=Faand Fyg. There were no treatment-related effects.

EioFxpand Fayp
F1—>F2A
= | Pup weights (11%) at day st partumThis slight
reduction reflected the slightly higher mean litséze at
this dose and is of no toxicological concern
F,—F.s. There were no treatment-related effects.

NOAEL eonatal toxiciy 40 ppm (equivalent to approx4 mg/kg
bw/day)

Table 38: Summary table of human data on adverse effectexamsfunction and fertility

Type of data/report

Test substance

Relevant information about the study

Reference

No data reported of adverse health effects in hsman
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Table 39: Summary table of other studies relevant for tayion sexual function and fertility

Type of study/data Test substance, Relevant information about the study Reference
Oral 90-day Purity: 98.8-100% It was observed an increase statistically signifida relative| Anonymous 63
dietary study in rat Oral (diet testes weight (18%) at week 13 to 27000 ppm ecentalo (1982b)

) ral (diet) 1892 mg/kg bw/day in males.
Method: broadly | poses of 0, 3000, 9000 Anonymous 64
comparable to and 27000 ppm (1988) (Additional
OECD 408 equivalent to 0, thyroid gland
GLP: No (prior to | 202/221, 602/662, examination)
GLP enforcement) é89/)§/19f926r;19/kg (AS)
Rat strain: Sprague widay ford/% B.6.3.2.1.1-01

Dawley
20 rats/sex/dose

Interim kill: up to 5
rats/sex/dose

Recovery period
(week 17):upto 5
rats/sex/dose

Study acceptable
as supporting
information

10.10.2 Short summary and overall relevance of the provide information on adverse effects
on sexual function and fertility.

The potential effects of clofentezine on fertilégd reproductive performance have been investigated
in a standard 2-generation study in rat (B.6.6.4tlJoses up to 400 ppm (approximately equivalent
to the interval 27.8-39.3 mg/kg bw/day). No dosege finding study was performed according to
the data included in the study. However it hasdambted that after 90-day repeated dose toxicity in
rats (B.6.3.2.1.1-02) NOAEL was established in 21@&¥Fkg bw/d for males and 2.91 mg/kg bw/day
in females due to toxicity observed at the inmmiedigoper dose level of 26.2/29.3 mg/kg bw/day
for males and females respectively (see sectioh2)@vith liver as main target. Consequently, top
dose level used in the 2-generation study is kntmngause toxicity.

This study is previous to the current test guide{@ECD 416, 2001) and is therefore deficient in
some endpoints. In parents, the dietary interwelse larger than those recommended, oestrus cycle
length, sperm parameters and anogenital distance meg measured and spleen and pituitary were
not weighed. In pups, developmental and functiateervations were not undertaken and age of
vaginal opening and preputial separation were etdrchined. However, the conclusions reached are
robust and the omissions/deviations are considaemikiely to alter these conclusions.

Parental toxicity was evident in fand Fk parents at 400 ppm (in Ehere were no treatment-related
effects):

In F, parents, body weights were lower than control @slin both sexes: throughout the maturation
phase in males (11% and 7% at week 1 and 5 resplgtiand gestation and lactation period in
females [F—Fza (10% and 7% omost-partumdays 0 and4) and F—F.g (6-7% during period 4-
14 dayspost-coitumand 7-9% during period 4-21 dap®st-partum] Besides, in females it was
observed a decrease in body weight gairF,a (37%) during on day$-10 daygost-partumand in
terminal body weight (10%])n males,an increase in relative liver weight (16%) was sagsociated
with histopathology (increased incidence of minimehtrilobular hepatocyte enlargement).
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In F, parents, there were a decrease of bodyweight Wweek 1 to week 6 in males (7-12%) and at
week 2 and 3 (10% and 7% respectively) in femdtesnales, an increase in relative liver weight
(14%) was seen, but this increase was not assdaiatie histopathological changes, so this marginal
effect has no toxicological relevanddOAEL for maternal toxicity was set at 40 ppm (equivalent

to approx. 4 mg/kg bw/day).

Neonatal toxicity was evidenin F, pupsat 400 ppm(in F; pups there were no treatment-related
effects). In Ea pups a decrease in weights (17%) on dap@&ik-partumwas observed. Ink pupsa
decrease in mean litter size [born pups (12%) arddups (16% and 18% on days 1 andp®$t-
partumrespectively)] and litter weights (16-18% betweky 4 to day 2Post-partum were seen.
NOAEL for developmentwas set at 40 ppm (equivalent to approx. 4 mgikiiay).

Clofentezine had no effect dertility or reproductive performance. NOAEL for reproductive
toxicity was found to be higher than 400 ppm (>2%@kg bw/day)

10.10.3 Comparison with the CLP criteria.

Substances are classified in Category 1 for remtddr toxicity when they are known to have
produced an adverse effect on sexual function artditfy in humans or when there is evidence from
animal studies, possibly supplemented with oth&armation, to provide a strong presumption that
the substance has the capacity to interfere wigmodriction in humans. The classification of a
substance is further distinguished on the basshather the evidence for classification is primaril
from human data (Category 1A, known human repraodeidbxicant) or from animal data (Category
1B, presumed human reproductive toxicant).

According to the CLP criteria a classification of@bstance in category 1B is largely based on data
from animal studies. Such data shall provide ckadence of an adverse effect on reproductive
toxicity in the absence of other toxic effects,ifooccurring together with other toxic effects the
adverse effect on reproduction is considered nbeta secondary non-specific consequence of other
toxic effects.

Substances are classified in Category 2 for reptdcitoxicity when there is some evidence from
humans or experimental animals, possibly suppleegewith other information, of an adverse effect
on sexual function and fertility and where the evide is not sufficiently convincing to place the
substance in Category 1. If deficiencies in thelgtmake the quality of evidence less convincing,
Category 2 could be the more appropriate classificaSuch effects shall have been observed in the
absence of other toxic effects, or if occurringatbgr with other toxic effects the adverse effact o
reproduction is considered not to be a secondamyspecific consequence of the other toxic effects.

No human information is available regarding effeots the reproductive system by clofentezine.
Information from a reliable 2-generation study aisr showed that clofentezine has no effects on
fertility and reproductive performance. Consequgritie MSCA is of the opinion that classification
is not warranted.
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10.10.4 Adverse effects on development

Table 40: Summary table of animal studies on adverse effatdevelopment

Mui?jtgl(i)r?é Test substance, Results
d 9 i if ! dose levels [Effects statistically significantly and dose-r@dtunless stated otherwise as no Ref
z;leacilggssltr:inny, duration of significant (n.s.) or not dose-related (ndr) or cletirly dose-related (ncdr)] elerence
sex, no./group exposure
Teratology study | Test substance:| Maternal toxicity Anonymous
In rats Clofentezine Mortality: During treatment 3 were found dead, 2 at 1280 mg/kg bw/glay 65 (1983
Laboratory: Fisons (NC 2,1314' and 1 at 3200 mg/kg bw/day. The cause of thesénsl@as considered to be
Limited tec?nllc?lb h mis-dosing into the respiratory system C(T;‘tgzM).,
Pharmaceutical | Material, batc : 2a)
Division CR 20099/8; | 3200 ma/kg bw/day: . | (petermination
purity 100%) = | bw on day 21 for body weight (4%) and corrected fow utering| concentrations i
Method: “In contents (5%). suspensions)

house method”
comparable to
OECD 414 (1981)
/B.31

GLP: Yes

Oral (gavage)

Rat strain: CD
Sprague Dawley

34 or 35 mated
females/group

Study acceptable

Deviations: The
exposure period
was from day 7 to
20 of gestation
when it should
have begun at lea
from implantation.

The highest dose

tested, 3000 mg/kg

bw/day exceeds
the dose
recommended for
test limit (1000
mg/kg bw/day)

Dose levels wer
selected after a
range-finding
study and
represents the
maximum that
could be
administered by
gavage: 0, 320,
1280, 3200
mg/kg bw/day

Vehicle: 0.5 %
carboxymethyl
cellulose
Exposure:
dosing on
gestation days 7]
20 gestation

bt

D

b

= | bw gain during periods days 7-14 (24%) and day21149%).
= 1 Relative liver weight (10%) when corrected for titerine contentg
associated with histopathology changes (staining enlargement g
centrilobular hepatocytes)
1280 markg bw/day:

= 1 Relative liver weight (7%) when corrected for titerine contents. Th
increase was < 10% and not associated with hidtofzgical change
(not toxicologically relevant).
320 ma/kg bw/day: No effects.
NOAEL atemai 1280 mg/kg/day
Developmental toxicity
3200 ma/kg bw/day:
= Skeletal alteration
tIncidence fetuses with:
- Incomplete ossification of the hyoid (8.922.69).
- One or less sternebrae incompletely ossified (5Vs2®.81)
- Two or more ossified caudal vertebrae (78.8/8%2.47)

Foetal skeletal alterations

Dose level (mg/kg bw/day)

30 1280

207 193

3 30
Foetal incidence”s (Litter incidence %)

Parameters

3200
K]
3

3

3

Foetuses examined

Litters examined

Observations

Incomplete ossification or absence of hyoid
| 269857 | 380(1818) | 725066T) | 8527 (1819)
Incomplete ossification of sternebrae - mumber of bones affectad
=l 4081(85.71) | 4638(81.81)
$381(97.14) | 46.36(87.88)
23 5.38(20.00) 6.76.(24.24)
Number of ossified caudal vertebrae
4753 (83.71)
S247(8837)

131 {7667
5337 (9667)
03 ({50)

57085 (16.97)
AIF )
LA 606)

T 5570
T 10565

<

30 ET Y
79335 36.97)

T8 5667
$2.38% (100.00)

=)

4005, =<l 01 ++* p<) (0]

These increases were not considered to be relatbe treatment since:

- No significant difference in the litter incidence$ these paramete
was detected.

- The number of foetuses with one or less sternelmaempletely
ossified was significantly increased. However, tlueber of foetuse
with 2, 3 or more sternebrae incompletely ossified reduced at 32(
mg/kg bw/day compared to controls.

- The number of foetuses with two or more ossifiedded vertebrae wa
significantly increased at all dose levels but ¢héiadings were ng
dose-dependent.

1280 mg/kg bw/day:No effects

=

(AS)
B.6.6.2.1

27

[l )] o v

NOAEL atemai 250 mg/kg bw/day
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I\LAJi?jtgl(i)r?é Test substance| Results

d 9 ti if ! dose levels [Effects statistically significantly and dose-r@dtunless stated otherwise as no Ref

S ,'Ons ' apy, duration of significant (n.s.) or not dose-related (ndr) or cletrly dose-related (ncdr)] CEIEIICE

species, strain,

exposure

sex, no./group
Teratology study | Test substance:aternal toxicity Anonymous
in rabbit (C,\'f(’:fe”teg;gl 4| 3000 ma/ka buiday: 66
Mi Lot/Batch No.:, » 1/14 dead treatment-related associated with armrendduced fecgl — (1983)
Schering CR 20099/12| outputand weight loss.
Agrochemical Purity: 98.5% = | bw change relative to the initiation of dosingdmy 7 of gestation op Anonymous 67
limited o day 10 (90%), 14 (51%), 18 (38%), 22 (33%), 26 (2@¥d day 29 (19%  (1983)

u Preliminary but not significant). (Report
Method: “In dv- _ . . addendum)
house method” study: = | Food consumption (~ 20% from day 7 to day 25).ré&he no statisticgl
comparable to 6 animals/dose cglcula_ltion for 'ghis effect. Crofts M.,
OECD 414 (1981) at dose levels off ® Pink discoloration of the GIT. (1982b)

/B.31
GLP: No

250, 1000 and
4000 mg/kg

1000 ma/kg bw/day:
= 1/14 dead. The clinical signs observed were indlieatf respiratory an

)

(Determination
concentrations i

. bw/d. X . ) . suspensions)
(conducted prior tq gastro-intestinal disorder. 1/14 death was obsemeitie control group
the enforcement of Main study: with the same associated symptoms and were coedidés beg (AS)
GLP). Dose levels: 0, coincidental. B.6.6.2.2
Oral (gavage) 250, 1000 and | * | bw change relative to the initiation of dosingaay 7 of gestation on
Rabhbit strain: New| 3000 mg/kg day 10 (85%) and day 18(31%).
Zealand White | bw/day 250 mag/kg bw/day:
14 or 15 mated | Vehicle: 0.5% = | bw change relative to the initiation of dosingamy 7 of gestation on
females/group sodium day 18 (27%).
Study acceptable | carboxymethyl | NOAEL ... 250 mg/kg bw/day
cellulose
Exposure: fron Developmental toxicity
day 7 to 28 of 3000 ma/kg bw/day:
gestation = | Mean foetal weight (13%). In consequence, meaer liveights werg
lower than the control value (12%), although thiéedeénce did not attaip
statistical significance.
1000 ma/kg bw/day:
No effects
NOAEL geveiopmenta 1000 mg/kg bw/day
Table 41: Summary table of human data on adverse effecteewalopment
Type of Test Relevant information about the study (as Observations| Reference
data/report substance applicable)
No data reported of adverse health effects in hsman
Table 42: Summary table of other studies relevant for dgualental toxicity
Type of Test Relevant information about the study (as Observations| Reference]
study/data substance applicable)

No relevant studies
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10.10.5 Short summary and overall relevance of the proded information on adverse
effects on development

The developmental toxicity of clofentezine was istigated in two prenatal developmental toxicity

studies, one performed in rats (B.6.6.2.1) andotier in rabbits (B.6.6.2.2). Both studies predate
the current OECD Test Guideline Number 414 (200t) do not include the recommended extended
dosing period (i.e. from implantation to one daipto the day of scheduled kill). However, both

studies are considered adequate and relevant &wadion of the potential of clofentezine to induce

developmental effects. No evidence of teratoggnigds observed in both species.

In therat study, dose levels were selected after a range-findindysand represent the maximum
that could be administered by gavage. No more ldeftahe dose-range finding study was included
the study. However, it has to be noted that theimam tested dose level of 3200 mg/kg bw/day is
clearly above the limit dose level of 1000 mg/kg /day according to test method B.31.
Consequently, tested dose levels are considerad@mte for regulatory purposes.

The highest dose tested of 3200 mg/kg bw/day indluoaternal toxicity. Bodyweights were
significantly decreased (also when were correctediferine content) at day 21 (4%) and also body
weight gain between days 7-14 (24%) and 14-21 (Pose-related and significantly increased
relative liver weight were observed (also when ected for uterine content). This increase (10%)
was associated with histopathology (staining arldrgament of centrilobular hepatocytes).

There were foetal skeletal alterations in the ramigeariations considered not related to treatnagnt
this dose level. The number of ossified caudal elwee seen along dose levels was not dose-
dependent. The incomplete ossification of sterrebvas significant for foetuses but not per litter
basis and not dose-dependant. Besides, it was rhighthe number of foetuses with 2 bones
affected in controls than the highest treated gratipnsequently, no developmental effects were
attributable to this dose level.

At the intermediate dose level of 1280 mg/kg bw/daymaternal toxicity or developmental effects
were observedNOAEL for maternal toxicity was set at 1280 mg/kg/bw/day aN®DAEL for
developmentwas considered to be higher than 3200 mg/kg bw/day

In therabbit study, dose levels were selected from a dose-rangenfinstudy with tested dose levels
of 250, 1000 and 4000 mg/kg bw/day in which the imaxn tested dose level was regarded for
impractical dosing. It has to be noted that the imar tested dose level of 3000 mg/kg bw/day is
clearly above the limit dose level of 1000 mg/kg /day according to test method B.31.
Consequently, tested dose levels are considerad@mde for regulatory purposes.

The highest dose of 3000 mg/kg bw/day was assaciatth death in one rabbit (with anorexia,
reduced fecal output and weight loss), marked redlubody weight gain and reduced food
consumption (~ 20% from day 7 to day 25). At theeimediate dose, 1000 mg/kg bw/day, a
decrease of body weight gain (85% days 7-10 an@ f2om day 10 to day 18) was observed.

Developmental effects were only observed at 300kghgw/d with reduced foetal weight (13%)
and mean litter weight (12%).

At the lowest dose, 250 mg/kg bw/day, no materozictty or development effects were observed.
Effects on bodyweight gain at 1000 mg/kg bw/day aoé considered adverse according to CLP
Regulation (Annex I, Section 3.7.2.4.4)n “rabbits, the body weight gain may not be useful
indicators of maternal toxicity because of normlacfuations in body weight during pregnancy”.
ConsequentlyNOAEL for maternal toxicity was set at 1000 mg/kg/bw/day taking into account
reduced food consumption and mortality in one ralOAEL for developmentwas set at 1000
mg/kg bw/day.
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10.10.6 Comparison with the CLP criteria

Substances are classified in Category 1 for dewedopal toxicity when they are known to have
produced an adverse effect on development in humrawsen there is evidence from animal studies,
possibly supplemented with other information, toyale a strong presumption that the substance has
the capacity to interfere with development in humahhe classification of a substance is further
distinguished on the basis of whether the eviddocelassification is primarily from human data
(Category 1A, known human reproductive toxicant)from animal data (Category 1B, presumed
human reproductive toxicant). There is no humana davailable on clofentezine therefore
classification in Category 1A is not appropriate.

The classification of a substance in Category 1Rurgely based on data from animal studies. Such
data shall provide clear evidence of an adversecetin development in the absence of other toxic
effects, or if occurring together with other toxéffects the adverse effect on development is
considered not to be a secondary non-specific cuesee of other toxic effects.

Substances are classified in Category 2 for rembdritoxicity when there is some evidence from
humans or experimental animals, possibly suppleegewith other information, of an adverse effect
on development, and where the evidence is notcserfily convincing to place the substance in
Category 1. If deficiencies in the study make tlialiy of evidence less convincing, Category 2
could be the more appropriate classification. Seféécts shall have been observed in the absence of
other toxic effects, or if occurring together wither toxic effects the adverse effect on develagme

is considered not to be a secondary non-specifiseguence of the other toxic effects.

In the classification system, adverse effects arelbpment of the offspring include any effect which
interferes with normal development of the concepgither before or after birth, and resulting from
exposure of either parent prior to conception,xposure of the developing offspring during prenatal
development, or postnatally, to the time of sexoaturation.

In the rat teratogenicity study as developmentiot$ only some skeletal variations not attribugabl
to treatment were observed.

In the rabbit teratogenicity study, decreased foatal litter weights observed at the highest dose
level of 3000 mg/kg bw/day could be considered asequence of maternal toxicity manifested by
reduced food consumption. In any case, isolatetdlf@ad litter weight reductions potentially linked
to maternal toxicity are not considered relevantfassification for development.

There were no effects triggering classification &wfentezine due to developmental toxicity and
hence classification is not warranted.

10.10.7 Adverse effects on or via lactation

The classification is intended to indicate wherubssance may cause harm due to its effects on or
via lactation and is independent of consideratibthe reproductive or developmental toxicity of the
substance. This can be due to the substance blesogbed by women and adversely affecting milk
production or quality, or due to the substanceit®metabolites) being present in breast milk in
amounts sufficient to cause concern for the heslthbreastfed child.

Reproductive study available in section 10.10.1sdoat provide evidence of adverse effect in the
offspring due to transfer in the milk or adverséetf on the quality of the milk. Toxicokinetics
studies do not indicate the likelihood that thessabce can be potentially present in breast mdk (s
section 9).

In conclusion, there were no effects to warranssifacation of clofentezine, for effects on or via
lactation.
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10.10.8 Conclusion on classification and labelling for repoductive toxicity
Not classified (conclusive but not sufficient fdassification).

10.11 Specific target organ toxicity-single exposure

10.11.1 Short summary and overall relevance of therovided information on specific target
organ toxicity — single exposure

Specific target organ toxicity (single exposureflégsined as specific, non-lethal target organ tibxic
arising from a single exposure to a substance otund. Relevant information for STOT SE is
covered by acute toxicity studies in form of claiobservations, and macroscopic and microscopic
pathological examination that can reveal hazards iy not be life-threatening but could indicate
functional impairment. Acute toxicity studies aneluded in section 10.1.

STOT SE 3

STOT SE 3 includes narcotic effects and respirati@st irritation. These are target organ effeots f
which a substance does not meet the criteria tassified in Categories 1 or 2.

According to the results of the acute inhalatiardsts (see Table 43) respiratory tract irritatiomsw
not observed after administration of clofentezine.

Narcotic effects were not observed in acute toxisitidies.

STOTSEland?

STOT-SE Category 1 and 2 is assigned on the bafisdings of ‘significant’ or ‘severe’ toxicity.n
this context ‘significant’ means changes which dieaindicate functional disturbance or
morphological changes which are toxicologicallyexant. ‘Severe’ effects are generally more
profound or serious than ‘significant’ effects aare of a considerably adverse nature with significa
impact on health. Both factors have to be evalubtedeight of evidence and expert judgement.

Table 43: Summary table of relevant effects for STOT SE Wwetat-off values for classification

Species, route, dose levels and author Results

Acute oral toxicity study in rats Clinical signs
Anonymous 26 (1980) (AS) B.6.2.1.1-01 Slight salivation in & at 1131 mg/kg bw.
Doses: 0, 800, 1131, 1600, 2261 and 320 ink coloration of faeces (attributed to the téwtrical) between 20 and 22 hobrs
mg/kg bw (3 rats/sex/dose) was seen after dosing in females at all dose levels

Guideline value for classifications 2000 | Necropsy
mg/kg bw (STOT SE 2,300 mg/kg bw | No relevant findings.

(STOT SE 1)
Acute oral toxicity study in dogs Clinical signs
Anonymous 31 (1981) Not observed
(AS) B.6.2.1.4-01 Necropsy
Doses: 2 dogs/sex in controls and at 2000gight focal hyperplasia of the renal papillarytaplium was observed amongst
mg/kg bw and & at 1000 mg/kg bw treated male and female dogs. Although such chamges not evident in controls,

Guideline value for classificatiors 2000 | this is a common, spontaneous lesion in laboratogs.
mg/kg bw (STOT SE 23,300 mg/kg bw
(STOT SE 1)
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10.11.2 Comparison with the CLP criteria
No effects were observed for STOT SE 1 (guidandgeviar classification< 300 mg/kg bw).

The only effects observed in the range for STOT2S#ter oral administration included in Table 43
are not relevant for classification (guidance valae classification:< 2000 mg/kg bw and >300
mg/kg bw):

— Slight focal hyperplasia of the renal papillarytBplium observed amongst treated male and
female dogs (2 dogs/sex at 2000 mg/kg bw/day amdale at 1000 mg/kg bw/day) is a
common and spontaneous lesion in laboratory dogeegarded for STOT SE.

— In the acute oral toxicity study in rats there wglght salivation in 1 male rat at 1131 mg/kg
bw/day regarded as an isloted and not dose-retdtadge, not sufficient for STOT SE. Pink
coloration in faeces observed at doses > 800 nigii{day was attributable to test chemical.

No relevant effects were observed after dermaliegiobn or inhalation of clofentezine.

No signs were observed to be regarded for claatidic for STOT SE 3 according to CLP
Regulation (respiratory tract irritation and narcaffects).

10.11.3 Conclusion on classification and labellinfor STOT SE
Clofentezine does not require classification foO8TSE according to CLP Regulation.
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10.12 Specific target organ toxicity-repeated exposure

Table 44: Summary table of animal studies on STOT RE
For more detailed information see RAR B6 (AS) ctrapt3

gMui?thI(i)r?é Test substance, Results
deviations if ,any, dose, levels [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference
species, strain duration of (n.s.) or not dose-related (ndr) or not clearlyedoelated (ncdr)]
y ’ exposure
sex, no/group
Oral 17-day Purity: not stated Mortality: Anonymous
range-finding Oral (gavage): Considered incidental: 0 {1 19), 80 (23), and 320 (2 and 1) mg/kg/day. 68
study in rats test item " | 1280 mg/kg bw/day (1980)
Non-guideline | suspended in | Clinical signs (AS)
study 0.5% gum = Red coloration of faece$/<. B63111
) ; tracanah (aq). | Clinical chemistry:
GLP: No (prior to .
GLP enforcement) Doses: 0, 5, 20, | " (M cholestero_l |n§_2 (260? ndr).
. 80. 320 and 128p " (1) total proteins i (5% ndr).
Rat strain: Charlep™~™" = (1) albumin ind (3% ndr)
: . mg/kg bw/day . L :
glVelf CD Spragus daily for 17 days| " (1) bilurrubin in3 (100% ncdr).
awley = (1) calcium ind (4% ndr).
5 rats/sex/dose E’g;zmﬁrs = (1) sodium ind/9 (1% ndr/3% ndr).
. n I 0,
Study acceptable mortality ) alkgllne phosphatase (AP)%(?Q % ndr).
as a range- clinical signs Organ weights (end of treatment period): _
finding study bodyweight and | " hlg/derr): (1) abs wt in3/Q (15% ncdr/23%) andt] rel wt in 3/Q (16% ncdr/219
Guideline value | food/water Hist t.h loav:
for classification | intake, ﬁM'
extrapolated to | haematology, : . o . . .
17-day study: biochemistrﬁ/ ] . Eg:]?r;ggimlc and nuclear staining intensity of hepges ind (5/5vs 0/9 in
organ weights, :
=929\ rinalysis, gross| " !solated periportal and parenchymal chronic in- ry cell foci in
STOT RE £52.9| %3 g Isolated periportal and hymal chronic in-fiaaory cell foci inQ (4/5)
mg/kg bw/day not relevant since it occurred in controlsdr(5/9) and? (6/10).
pathology and
STOT RE X histopathology | 320 mg/kg bw/day
529.4 mg/kg Clinical signs:
bw/day = Red coloration of faece$/?.
Organ weights:
= Liver: (1) abs wt in 0) and {) rel wt in 6 n.s./10% ncdr).
Liver: (1) ab in? (16%) and {) rel wt in 3/ (7% /10% ncdr)
80 mg/kg bw/day
Organ weights:
= Liver: (1n.s.) abs wt i (14%) and {) rel wt in 3/Q (9% ncdr/12% ncdr).
20 mg/kg bw/day
Organ weights:
= Liver: (1) abs wt 0) and rel wt (9% ncdr
Li b 14% drel 9% ncd
NOAEL : not derived since it is a range-finding study.
Oral 21-day Purity: not stated Clinical signs: Anonymous
! Oral (diet) oiling of the eyes and nose, dullness of eyes,lbss and abrasions /scratches
palatability study Soili f th d dull £ lbss and abrasi / i 69
inrats Doses of 0, were noted in some animals of all groups duringfitise week only. Additionally| (1982a)
gltﬂg;/gwdellne 10000, 20000 | Pink staining of the coat and tail was seen inttaatment groups. Snowdon,
GLP: No (prior to and.30000 ppm | 30000 ppm(27683/26522 mg/kg bw/day P.J. (192_31b
GLP enforcement) €duivalent to 0, | godyweight and food consumption: (determinat
Rat strain: Charles914/863, = () bwinQ [day 11 (6.5%)]. ion of test
River CD Spragu¢ ;ggggggg » (1) bw gain ind [week 1(26% ncdr)] and i@ [week 3 (23% ncdr)). conc.)
Dawl ; .
c aV\{ e/y ” mg/kg bw/day Histopathology: _ _ (AS)
rats/sex/dose = Spleen: pale (2/5) and pitted with nodule (1/%). B.6.3.1.1.2
for 319 6.3
Study acceptable ) = Liver: discoloration/pallor (3/8).
as a palatability | Parameters |, 0 8809117637 mgikg bwid
study observed: pPm( 37 mglkg bw/day
Guideline value m_or_tality_and Bodyweight and food consumption:
for classification | clinical signs, | = (|) bw gain ind [week 1 (25% ncdr)].
extrapolated to | bodyweight gain

21-day study:
STOT RE k42.9
mg/kg bw/day

water and food
consumption ang
macroscopic
evaluation.

Histopathology:
= Spleen: small (2/3 ndr since not seen at 30000 ppm).
= Liver: discoloration/pallor liver (3/5).
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gMui?thI(i)r?é Test substance, Results
deviations if ,any, dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significa| Reference
species, strain duration of (n.s.) or not dose-related (ndr) or not clearlyedoslated (ncdr)]
J ’ exposure
sex, ho/group
STOT RE 2< 10000 ppm(9142/8637 mglkg bw/day
é‘z%e mg/kg » Spleen: small (1/3 ndr).
widay NOAEL : not derived since it is a palatability study.
Oral 42-day Purity: not stated 30000 ppm(51493/53957 mg/kg bw/day) Anonymous
palatability study | oral (diet) Clinical signs: 0
":: mlce.d i Doses of 0, 50, | = Bright pink colouration of the faeces and urinelit¥. (1982a)
Stﬁg;/gw eline 1500, 5000 and | Bodyweight and food consumption: (AS)
GLP: No (prior to 288?\)/%@?30 0 " (1) bw gain indf [week 2-3 (33% ndn). posi2d
' ' | Organ weights:
(;LZ e”forcetmslm 78782, = Liver: (1) in & of abs wt (23%) and rel wt (22%).
udy acceptable| /<- “h . .
as a);l)alatagility 766/912, Urinalysis:
study 5149/5395 = Red crystals and yellow/orange to red coloratidinibuted to urinary excretign
M rain: mg/kg bw/day of the test material ig/<.
Cr?;rslgssl?rf\l/lg.r for 3/2. Histopathology:
CD-1 Parameters = Liver: centrilobular hepatocytomegaly (3/band area of necrosis (37%.
5 mice/sex/dose obs‘ter;/_ted: 5000 ppm(7663/9122 mg/kg bw/day)
mortality, - P
s . : Clinical signs:
f?)?lg(;!gﬁ‘ig::ili; glcl)r(]jls\?\/le?glg%rt]sén d = Faint pink coloration of the faecesdil<.
extrapolated to | food/water Organ weights:
42-day study: intake, = Liver: (1) in & of abs wt (16%) and rel wt (8%).
STOT RE k 21.4 | biochemistry, | Urinalysis:
mg/kg bw/day | urinalysis, liver | « Red crystals and yellow/orange to red coloratmibuted to urinary excretign
STOT RE 2< weights, and of the test material iff/<.
214.3 mg/kg liver . Histopathology:
bw/day macroscopic ) i
examination and| ® Liver: Centrilobular hepatocytomegaly (/b
histopathology | 500 ppm(79.53/91.42 mg/kg bw/day)
Histopathology:
= Liver: Areas of necrosis (1/5not seen at 5000 ppm).
NOAEL : not derived since it is a palatability study.
Oral 17-day Purity: not stated Since statistical analysis was not performed onlgeddependent effects grénonymous
range-finding Oral (gavage) included in the table. 71
study n dog test item Clinical signs: (1981)
Ntog-gwdelme susopended N | All treated dogs exhibited red or pink coloratiohfaeces. Female dog at 2000 (AS)
‘;EPYN (priort gﬂsnft?aqguaic;fth mg/kg bw/day regurgitated the dose. B.6.3.1.3.1
: No (prior to ) )
GLP enforcement) poses of 0, 125, Histopathology:
Study acceptable| 500 and 2000 A variety of morphological abnormalities was encmued in both sexes from
as a)r/ange- mg/kg bw/day control and treated groups. Within the limitatimf¢he small group size therelis
finding study no histopathological evidence to suggest that drijelesions observed could pe
Dod strai Et?;irr?/ztde'rs attributable to treatment with clofentezine.
0g strain: :
Beag|e morta”ty, 2000 mg/kg bW/day
1 dog/sex/dose | €linical signs, | Hematology - . . .
Statistics not EOddyWGIEll(ht and | = (tn.s.) white cell count (WBC) i (138%) due to an increase of neutrophilp.
ood intake,

performed

Guideline value
for classification
extrapolated to
17-day study:
STOT RE k¥52.9
mg/kg bw/day
STOT RE X
529.4 mg/kg
bw/day

haematology,
clinical
chemistry ,
urinalysis, orgar
weights,
macropathology
and
histopathology

Biochemical:

* (1 n.s) total protein ird (22%).

* (1 n.s) potassium id' (30%).

* (1 n.s)y-glutamyl transpetidase ifl (383%).

* (1 n.s) alkaline phosphatase (AP)Jn(110%).

* (1 n.s) lactate deshidrogense (LDH)3dn(34%).

* (1 n.s) hydroxibutyric deshidrogense (HBDH)dn(110%).
Organ weights:

= Liver: there is a trend of increase abs wt andvtedspecially in3' but with not

clear dose dependency.

= NOAEL : not derived since it is a palatability study.

131




CLH REPORT FOR CLOFENTEZINE

gMui?thI(i)r?é Test substance, Results
deviations if ,any, dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference
i i duration of (n.s.) or not dose-related (ndr) or not clearlyedosated (ncdr)]

species, strain, exDOSUre

sex, no/group P
Oral 28-day Purity: not stated Since statistical analysis was not performed onlpeddependent effects aré"”°”7y2m°U5
palatability study | org) (diet) included in the table.
In dog . Doses of 10000 | No mortality occurred. The only treatment relateffe@ seen was a rgd (1980)
Non-guideline m (1), 20000| colouration in faeces. AS
study ppm (1/815) ¥

ppm (1D &1 B.6.3.1.3.2
GLP: No (prior to | and 30000 ppm 30000 ppm(750 markg bwiday)
GLP enforcement) (13&12) = The only observable effect was a decrease in the ifatake in the? at 30000
Dog strain: equivalent to ppm compared to thg at 20000 ppm.
Beagle 250, 500 and 75
NOAEL : not derived since it is a palatability study.
1/2 dog/sex/dose mg/kg bw/day P y y
dv of limited Parameters

gtu.yo mite observed:

esign clinical signs,
Statistics not bodyweight and
performed food
Guideline value | consumption.
for classification
extrapolated to
28-day study:
STOT RE 30
mg/kg bw/day
STOT RE 2< 300
mg/kg bw/day
Oral 28-day Purity: not stated Since statistical analysis was not performed onlgeddependent effects aré\non%gnous
range-finding Oral (diet) included in the table.
studyindog | [ oo of 200, | 20000 ppm(1000 mglkg bwiday) (1983)
Nog-gwdelme 2000 and 20000| = Increase ind/% in the liver absolute (37%/20%) and relative weigh (AS)
study ppm equivalent (34%1/34%) with respect to the lowest dose but cfégrly dose-related iff. | B.6.3.1.3.3

GLP: No (prior to
GLP enforcement
Study acceptable
as a range-
finding study

Dog strain:
Beagle

ldog/sex/dose

Statistics not
performed

Guideline value
for classification
extrapolated to
28-day study:
STOT RE k30
mg/kg bw/day
STOT RE 2< 300

mg/kg bw/day

to 10, 100 and
1000 mg/kg
bw/day (no
control group)

Parameters
observed:
mortality,
clinical signs,
bodyweight and
food
consumption,
biochemistry,
haematology,
organ weights
and gross
pathology.

2000 ppm(100 mg/kg bw/day)

= Increase in?/Q in the liver absolute (38%/7%) and relative weiB%%/21%)
with respect to the lowest dose but only clearlgedeelated irty.

NOAEL : not derived since it is a palatability study.
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gMui?thI(i)r?é Test substance, Results

deviations if ,any, dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significa| Reference

species, strain duration of (n.s.) or not dose-related (ndr) or not clearlyedosated (ncdr)]

J ’ exposure

sex, ho/group
Oral 90-day Purity: 98.8- 27000 ppm(18923/19922 mg/kg bw/day) Anonggnous
dietary study in | 100% Mortality:
rat Oral (diet) = 1 male sacrificed on day 6 in a moribund state amather one found dead pn (1982b)
Method: broadl day 90. Both individuals showed severe congestialfoarnemorrhagingn the
comparable to Y ggggzg;oz’?%%%c’ region of the bladder and prostate with gross dists of the bladder. A third Agf'(‘i’gg%‘;s
OECD 408 ppm equivalent male dead as a result of errors during blood samgpli (Additional

GLP: No (prior to
GLP enforcement

Study acceptable
as supporting
information

Rat strain: Charle
River Sprague
Dawley

20 rats/sex/dose

Interim kill (week
9):upto5
rats/sex/dose
Recovery period
(week 17): up to 5
rats/sex/dose
Guideline value
for classification
(90 day study):
STOT RE X 10
mg/kg bw/day
STOT RE %100
mg/kg bw/day

to 0, 202/221,
602/662,
1892/1992
mg/kg bw/day
for 3/Q
LParameters
observed:
mortality,
clinical signs,
bodyweight and
food/water
intake,
haematology,
clinical
chemistry, organ
weights,
urinalysis,
macroscopic
examination and
histopathology
(thyroid gland
was re-
examined)

Clinical signs:
= Hair loss in both sexes.
Bodyweight and food consumption:
= (1) bw in 3/Q [week 4 (10%/4% ndr), week 11 (14%/5% ndr), weeX
(139%/10% ncdr) and week 13 (13%/12% ncdr)] and ifweek 1 (8%)]. ()
during recovery in? [week 14 (11%), week 15 (9% ndr) and week 16 (]
ndr)].
= () bw gain ind [week 1 (30%), week 2 (15%), week 3 (17%), weel B%
ndr), week 7 (25%), week 8 (33%)] and $n[week 2 (26% ncdr), week
(75%) and week 11 (50% ndr)], @.s.) total bw gain if/Q during treatmen|
[weeks 1-13 (19%/ 26%)].
= (1) food conversion ind [week 1 (20%), week 2 (11%), week 3 (13%)
week 8 (36%)].

Haematology:
* (1) Hbin & [week 4 (4% ndr) and week 12 (6% ndr)] andifweek 12 (5.39

ndr)].

= (1) red blood cells (RBC) iif' [week 4 (7%)].

= (]) packed cell volume (PCV) if/Q [week 4 (4% ndr/5% ndr) and week
(6% ncdr/5% ndr))].

= (}) mean corpuscular volume (MCV) if [week 4 (9%)].

= (1) mean corpuscular hemoglobin (MCH)diQ [week 4 (9%/3% ndr)].

= (1) platelets in3/Q on [week 12 (31% ndr/25%)].

Clinical chemistry:
= (1) cholesterol in3/Q [week 4 (101% ndr/106%), week 6 (126%/92%), W

12 (79% ndr/112%) and week 17 (22%/19% ndr)].

= (1) triglycerides in3/Q [week 6 (95%/63%)].

= (1) total proteins in?/Q [week 4 (9%/7%)] and iif [(week 12 (4% ndr)].

= (1) albumin ind [week 4 (5% ncdr)].

= (1) globulins ind/Q on [week 4 (13%/14% ndr)] and i [week 12 (6% ndr)]

= () albumin/globulin ratio in3/Q [week 4 (8% ndr/15% ndr) and week
(10% ndr/8% ndr)].

= (1) calcium ind [week 4 (5% ndr) and week 12 (11% ndr)].

= (1) phosphate i? [week 4 (11% ndr) and week 12 (21% ndr)].

= (1) sodium ind' [week 4 (2% ndr) and week 12 (2% ndr)].

= (]) creatinine ind/Q on week 4 (13%/9% ncdr) and h[week 12 (9% ndr)].

= (|) total bilirubin in& [week 12 (34% ndr)].

= (|) aspartate aminotransferase (ASTYifweek 12 (27%)].

= (]) alanine aminotransferase (ALT) dih[week 12 (20% ndr)].

= (]) alkaline phosphatase (AP)dh[week 4 (24%) and week 12 (29%)].

= (1) LDH in & [week 4 (54%)].

Organ weights:
= Liver: (1) abs wt ind/Q [week 13 (70%/70%)] and) rel wt in in3/Q [week

13 (102%/93%)] and week 17 (15% ndr)].
= Brain: (1) rel wt in 3/Q [week 13 (16%/13% ndr)] and ip [week 17 (13%)].
= Heart: () rel wt in3/Q [week 13 (17% ncdr/9% ndr)].
= Kidneys: () rel wt in 3/Q [week 13 (27%/13% ndr)] and i [week 17 (139
ndr)].
= Testes: {) rel wt [week 13(18%)].

Macroscopic pathology:
Liver:
= Accentuation hepatic architecture in 3/at interim kill (week 9).
= Liver dark in 1/3 ncdr and 3/% at interim kill and 1/1¢ and 2/% at
terminal kill (week 13);

thyroid gland
examination)

Crofts, M.
1" (1081)
(dietary
| @8hcentrations

(AS)
B.6.3.2.1.1-
It 01

hnd

eek

= Liver enlarged in 2/3 and 1/% at interim kill and 1/1@" at terminal kill.
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gMu%tQI(i): é Test substance, Results

deviations if any, dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference
species, strain duration of (n.s.) or not dose-related (ndr) or not clearlyedoedated (ncdr)]

exposure
sex, ho/group

Histopathology:
Liver

= Centrilobular hepatocyte enlargement: #4/and 5/% at interim kill, 9/11

and 10/1@ at terminal kill.
Thyroid

= Colloid depletion in thyroid in 3/3 and 4/% at interim kill, 9/128 and 8/1@
at terminal kill and 4/4 and 1/% at recovery Kkill.

= Follicular cell size in thyroid in 3/3 and 4/% at interim kill, 10/12 and
9/10Q at terminal kill and 3/4 and 1/% at recovery Kill.

= Central resting follicles in 1/3 at interim kill, 1/12% and 2/1@ at terminal
kill and 1/43 at recovery kill.

9000 ppm(6023/6622 ma/kg bw/day)

Mortality:
= 1 male resulted dead as a result of errors duriagdbsampling and anothgr

one was sacrificed due to poor condition.

Clinical signs:
= Hair loss in both sexes.

Bodyweight and food consumption:

= (}) bwin /9 [week 4 (7%/5% ndr), week 11 (9%/5% ndr), weeK8%/10%
ncdr) and week 13 (8%/11% ncdr)] and dh [week 1 (5%)]. () during
recovery in? [week 16 (11% ndr)].

= () bw gain ind [week 1 (20%), week 2 (10%), week 3 (10%), weel %
ndr), week 8 (21%)] and i [week 2 (21% ncdr) and week 11 (62% ndr)].
(In.s.) total bw gain irf/Q during treatment [weeks 1-13 (14%/17%)].

= () food conversion il [week 1 (10%) and week 2 (7%)].

Haematology:
* (1) Hb in & [week 4 (6% ndr) and week 12 (6% ndr)]drweek 12 (7% ndr)]
= (}]) PCVinQ [week 4 (5% ndr) and week 12 (7% ndr)].
= (}) MCV in & [week 4 (6%)].
= (1) MCH in &/Q [week 4 (8%/4% ndr)].

Clinical chemistry:

= (1) cholesterol in3/Q [week 4 (104% ndr/72%), week 6 (79%/83%), week 12
(100% ndr/81%)].

= (1) triglycerides in3/Q [week 6 (35%/51%)].

= (1) total proteins in3/Q [week 4 (8%/6%) and id' [(week 12 (6% ndr)].

= (1) albumin ing [week 4 (4% ncdr)].

= (1) globulins in3/Q on [week 4 (13%/17% ndr)] id [week 12 (7% ndr)].

= (1) albumin/globulin ratio ind/Q [week 4 (8% ndr/23% ndr) and week [12
(10% ndr/23% ndr)].

= (1) calcium ind [week 4 (5% ndr)].

= (1) sodium ind [week 4 (2% ndr)].

= () creatinine in@ [week 12 (7% ndr)].

= () total bilirubin in3 [week 12(49% ndr)].

= (}) AST inJ [week 12 (24%)].

= (}) AP inJ [week 12 (27%)].

* (1) LDH in & [week 4 (49%)].

Organ weights:
= Liver: (1) abs wt in3/Q [week 13 (45%/47%)] and) rel wt in 3/Q [week 13

(61%/68%)] and irfy week 17 (16% ndr)].
= Brain: (1) rel wt in 3/ [week 13 (11%/13% ndr)] and ip [week 17 (12%)].
= Heart: () rel wt in 3/Q [week 13 (10% ncdr/8% ndr)].
= Kidneys: () rel wt in 3/Q [week 13 (22%/13% ndr)] and i [week 17 (179
ndr)].

Macroscopic pathology:
Liver:
= Liver dark in 1/4 ncdé at interim Kkill.
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Method,
guideline,
deviations if any,
species, strain,
sex, ho/group

Test substance,
dose levels
duration of

exposure

Results

[Effects statistically significant and dose-relatedess stated otherwise as not significa
(n.s.) or not dose-related (ndr) or not clearlyedoslated (ncdr)]

Reference

Histopathology:
Liver

= Centrilobular hepatocyte enlargement: @4/&nd 5/% at interim kill, 11/18

and 10/1@ at terminal kill.
Thyroid:

= Colloid depletion in thyroid in 4/4 and 4/% at interim kill, 10/1@ and
10/109 at terminal kill and 2/4 and 1/% at recovery Kill.

= Follicular cell size in thyroid in 4/4 and 5/% at interim kill, 10/1& and
10/109 at terminal kill and 2/4 and 1/% at recovery Kill.

= Central resting follicles in 1/5 at interim kill, 1/1Q% and 3/1@ at terminal
kill and 2/43 and 1/% at recovery kill.

3000 ppm(2023/221Q mg/kg bw/day)

Clinical signs:
= Hair loss in both sexes.
Bodyweight and food consumption:
= () bw in 3/Q [week 11 (5%/5% ndr), week 12 (5%/7% ncdr)] an@ifweek
13 (7% ncdr)].
= () bw gain inQ [week 2 (21% ncdr) and week 11 (62% ndr)h.§.) total bw
gain ind/Q during treatment [weeks 1-13 (4%/14%)].

Haematology:
= () Hb in 3/ [week 12 (4% ndr/3% ndr)].
= (1) PCVinQ [week 4 (2% ndr)].

Clinical chemistry:

= (1) cholesterol ind/Q [week 4 (82% ndr/48%), week 6 (53%/50%) and W
12 (82% ndr/39%)].

= (1) triglycerides inQ [week 6 (46%)].

= (1) total proteins in [week 4 (5%) and week 12 (6% ndr)].

= (1) albumin ing [week 4 (3% ncdr)].

= (1) globulins in3/Q on [week 4 (7%/10% ndr)] id' [week 12 (7% ndr)].

= (|) albumin/globulin ratio in3/Q [week 4 (8% ndr/15% ndr) and week
(10% ndr/15% ndr)].

= (]) creatinine i@ [week 12 (7% ndr)].

Organ weights:
= Liver: (1) abs wt in3/Q [week 13 (40%/28%)] and) rel wt in 3/ [week 13
(47%/40%)].
= Brain: (1) rel wt in @ [week 13 (12% ndr)].
= Heart: () rel wt in 3/Q [week 13 (10% ncdr/6% ndr)].
= Kidneys: ¢) rel wt in 8/Q [week 13 (14%/13% ndr)].

Macroscopic pathology:
Liver
= Accentuation hepatic architecture in d/fnterim kill of doubtful toxicological
relevance at this dose level and in H1@dr at terminal kill.
= Liver dark in 1/%% ncdr at interim Kill.

Histopathology:
Liver

= Centrilobular hepatocyte enlargement: &/&nd 5/% at interim kill, 10/1Q

and 10/1@ at terminal kill.
Thyroid

= Colloid depletion in thyroid in 5/ and 4/% at interim kill, 10/1@ and
10/109 at terminal kill and 2/8' at recovery Kill.

= Follicular cell size in thyroid in 5/ and 4/% at interim kill, 10/1@ and
10/109 at terminal kill and 2/8' at recovery Kkill.

= Central resting follicles in 1/10 and 3/1@ at terminal kill and 1/8 at
recovery Kill.

0 ppm

Mortality:
= 1 male resulted dead as a result of errors dulimgdbsampling

NOAEL : not achieved.

eek

LOAEL : <20279/<221Q mg/kg bw/day
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gMui?thI(i)r?é Test substance, Results
iati it dose levels Effects statistically significant and dose-relatedess stated otherwise as not significal
deviations if any, . [ y sig 9 Reference
species, strain, dg)"(atcl)(;zr(;f (n.s.) or not dose-related (ndr) or not clearlyedoedated (ncdr)]
sex, ho/group P
Oral 90-day Purity: 99.1- Clinical signs: hair loss, swollen eyes and soilargund nose and eyes in b )tﬁnon%’:wus
dietary study in | 99.6% sexes and not related to test substance admiidsirat
rat Oral (diet) 4000 ppm(2653/292 mglkg bwiday) (1981)
Eﬂoﬁlgeég{g?gly Doses of 0, 40, | Bodyweight and food consumption: Anonymous
OECD 408 400 and 4000 | " () pwin @ [week 9 (7% ndr), 12 (8% ndr) and 13 (8% ndr)]. 75
, ppm equivalent | . () phw gain ind/Q [week 2 (14%/19%)] and i [week 9 (57%) and 1p (1983)
GLP: No (prior to| to 0, 2.65/2.91, (78%)]. (|n.s.) total bodyweight gain on weeks 1-E3¢ (8% ncdr/17%)]. (Additional
GLP enforcement) 26.2/29.3 and = (]) food conversion il [week 2 (10%)] and i [week 5 (25% ndr)]. examination
Study acceptable| 265/292 mg/kg of the liver
. bw/day ford/<Q Haematolo_gy ) histology)
Rat strain: Charles * (1) Hbin3/Q [week 8 (3% ndr/4% ncdr) and week 12 (4% ndr/786) inQ
river CD Sprague| Parameters [week 4 (3% ndr)]. (AS)
Dawley %%S‘rf;’fd' = () RBCin¢ [week 4 (4% ndr)]. B.6.3.2.1.1-
25 rats/sex/dose cIinica: )s/igns . EL; P((::V in %Ege[ek 8k(4°g))(] %n/%gr@)][week 4 (4% ncdr)]. 02
- ’ . MCH in week 12 (4%/6%)].
finother 9roup of | bodyweight and | (i) MHCH in Q [week 12 (5%)].
10 rats/sex/dose | food . = (1) platelets ind [week 12 (13% ncdr)] and ifd [week 4 (19% ncdr) and wegk
for blood consumption, 19 (28%)]
sampling purposeshaematology, - B
only. clinical Clinical chemistry:
5 rats/sex/dose forchemistry, organ| * (1) ;:holes(ferol ind/Q [week 4 (24%/60%), week 8 (29%/51%) and week 12
recovery period | weights, (44%/102%)].
(week 19) urynalisis, = (1) total proteins in3/Q [week 4 (7%/8%)] and i [week 8 (6%) and week
Guideli | macropathology | 12 (9%)]. _
uiaeline vaiue o = (1) albumin ind [week 8 (10% ncdr) and week 12 (13%)] andRifweek 4
for classification | . (6%)]
(90 day study): hlsto_p_atholo_gy Shuling i 0 %) i 0 i
(additional liver | * (1) globulins ind/Q [week 4 (11%/10%)], ind [week 12 (4% ncdr)] and i
STOTRE k10 | pjstology [week 8 (5% ndr)].
mg/kg bw/day (90 inati = (|) albumin/globulin ratio ind [week 4 (7% ndr)] and{j in 3/Q [week 8
examination)
day study) (10% ndr/7% ncdr)] and' [(week 12 (10% ndr)].
STOT RE %100 = (1) calcium ind/Q [week 4 (4% ndr/7%)] and i [week 8 (4% ndr)].
mg/kg bw/day = (]) phosphate ird [week 12 (9%)] and?1) in @ [week 4 (23% ndr) and week

12 (10% ndr)].

= (1) sodium inQ week 8 (1% ndr) and week 12 (9.6% ndr)] afidif Q@ [week
4 (7%)].

= (1) potassium irf? [week 4 (17% ndr)].

= (1) urea ind [week 4 (9%) and 8 (13% ncdr)].

= (]) creatinine ind/Q [week 4 (5% ncdr/11% ncdr) and 8 (6% ncdr/17%)].

= (1) glucose in? [week 8 (15%)].

= (}) AST in & [week 12 (20% ndr)] and it [week 8 (22%)].

= (}) ALT in 3/Q [week 8 (15%/32%)].

= (}) AP in3/Q [week 4 (25% ndr/23% ndr)] and ih [week 8 (24% ndr)].

= (1) LDH in & [week 4 (38% ndr)] and in)) in @ [week 8 (35% ncdr)].

Organ weights:
= Liver: (1) abs wt in3/Q [week 13 (47%/41%)] and) rel wt in 3/ [week 13

(56%/52%)]. ¢) rel wt 3 [week 19 (recovery) (20% ndr)].

= Heart: () rel wt in & [week 13 (7%) and week 19 (16%)].

= Kidneys: () abs wt in3 [week 13 (11%) and week 19 (16% ndr}] el wt in
3129 [week 13 (18% /13%) and week 19 (20%/10% ndr)].

= Spleen: {) abs wt inQ [week 13 (17% ndr)] andt) rel wt in 3/Q [week 13
(13% ndr/ 24%)].

= Testes: {) rel wt [week 13 (8%)].

Histopathology:
Liver

= Centrilobular hepatocyte enlargement: 2¢7a@d 20/2@ at terminal Kill
(week13) appeared to be reversible after recoweegk 19).

400 ppm(26.23/29.32 mg/kg bw/day)

Haematology:
= (}) Hb in 3/Q [week 12 (4% ndr/5%).

= () MCH in @ [week 12 (5%)].
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Mui?jtgl(i)r?é Test substance, Results
devigations if ,any, dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference
species, strain duration of (n.s.) or not dose-related (ndr) or not clearlyedosated (ncdr)]
/ ’ exposure
sex, ho/group
Clinical chemistry:
= (1) cholesterol in3/Q [week 12 (18%/50%)] and iR [week 4 (34%) and 8
(23%)].
= (1) total proteins ind [week 4 (6%), week 8 (5%) and week 12 (3%)]
= (1) albumin ind [week 8 (10% ncdr) and week 12 (6%)].
= (1) globulins ind [week 4 (5%)] and irY [week 8 (5% ndr)].
= (1) albumin/globulin ratio in? [week 8(10% ndr)].
= (1) calcium ind/Q [week 4 (6% ndr/6%)] and iff' [week 8 (6% ndr)].
= (1) phosphate i [week 4 (31% ndr)].
= (1) sodium inQ [week 12 (6% ndr)] and] in @ [week 4 (5%)].
= (1) potassium irfy [week 4 (19% ndr)].
= (1) urea ind [week 8 (9% ncdr)].
= (1) glucose in? [week 8 (13%)].
= () AST in @ [week 8 (19%)].
= (1) LDH in & [week 4 (60% ndr)] and|) in @ [week 8 (33% ncdr)].
Organ weights:
= Liver: (1) absolute weight in/Q [week 13 (11%/13%)] andt) relative
weight ind/Q [week 13 (13%/9%)].
= Kidneys: () relative weight ind [week 13 (7% ncdr)].
= Spleen: {) absolute weight i [week 13 (19% ndr)].
Histopathology:
= Centrilobular hepatocyte enlargement: 13/26d 0/2®@ at terminal Kill
(week13) appeared to be reversible after recoweegk 19).
40 ppm (2.653/2.919 mg/kg bw/day)
Clinical chemistry:
= (1) total proteins in? [week 8 (4%)].
= (1) albumin ind [week 8 (8% ncdr)].
= (1) albumin/globulin ratio in? [week 8(10% ndr)].
= (1) calcium in® [week 4 (5%)].
= (1) phosphate i [week 4 (15% ndr)].
= (1) sodium inQ [week 12 (3% ndr)].
Histopathology:
Liver
= Localized hepatocyte enlargement in 728t terminal kill (week13) appearéd
to be reversible after recovery (week 19). Afteevaluation of histology the
lesion was considered an artefact since no sigmfichanges with respect|to
controls were observed.
NOAEL : 2.653/2.919 mg/kg bw/day
LOAEL : 26.23/29.32 mg/kg bw/day
Oral 13-week | Purity: 99.7% | 12250 ppm(930.69/12229 mg/kg bw/day) Anonymous
neurotoxicity Oral (diet) Clinical signs:pink staining of various parts of the body incluglithe muzzle
study in rats Doses of 0, 250,| head, forelimbs, tail or whole body surface. Beddimgek 2 onwards) and faedes (2006)
Method: OECD | 1750, 12250 (week 1 onwards) were also stained pink. Pinkésclour of the test material. (AS)
424 ppm equivalent | Bodyweight and food consumption: B.6.7.1
GLP: Yes t0 0, 18.5/24.8, | = (|) bwin Q [week 9 (7%), week 11 (7%), week 12 (8%) and WE2K9%)].
Rat strain: 131/168, = (1) bwin @ during FOB [week 13 (9%)].
Crl:CD® 930.6/1222 = (|) bw gain inQ [week 0-13 (19%)].
(SD)IGS BR mg/kg bw/day - . . .
for 319 Motor activity (10 beams were set at 2 height levels in the cagmn%nd 5 high
10 rats/sex/dose Parameters to detect cage floor and rearing activity respeelyy
Study acceptable| (<o ad: = (1) high beam score iff on week 4 [42 min (88%) and 48 min (70%)] and on
Guideline value | mortality, week 8 [min 6 (31%), min 24 (73%) and min 30 (68%)]
for classification | clinical signs, = () total high beam score A on week 8 (42%). _
(90 day study): | bodyweight and | ® (1) low beam score |r§2_0n week 4 [42 min (72%)] and on week 8 [min 6
STOTRE k10 |food (26%), min 30 (57%), min 36 (73%] ant) (n & [week 8 (min 12 (25%)].
N ; . i 0 i 9
mg/kg bw/day consumption, (1) total low beam score iff on week 8 (35%) and)in & on week 8 (24%).
ophthalmoscopy,
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gMu%tQI(i): é Test substance, Results

deviations if ,any, ddl?rsa?i(l;,?]vgl‘s [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference

species, strain, (n.s.) or not dose-related (ndr) or not clearlyedusated (ncdr)]

exposure

sex, ho/group
STOT RE %100 | functional Macropathology:
mg/kg bw/day observation = Pink contents predominantly in the stomach, duoderaaecum, colon, ileum

battery (FOB), and rectum10/10 and?7/10).

motor activity,
mfacroscopic
pathology,
neurohistopathol
ogy, brain
weights

1750 ppm(1313/1682 mg/kg bw/day)

Motor activity:
= (1) low beam score i on week 4 [42 min (51%)] and on week 8 [30 n

(51%)] and ¢) in & on week 8 [min 12 (52%)].
= (1) total low beam score i on week 8 (56%).

NOAEL general toxicity: >930.8% and 168 mg/kg bw/day
LOAEL : not achieved and 1222 mg/kg bw/day
NOAEL neurotoxicity: >930.8% and >1222 mg/kg bw/day

nin

Oral 90-day
dietary study in
mice

Method: OECD
408

GLP: No (prior to
GLP enforcement

Mice strain: CD-1

20 mice/sex/dose
(main group)
treated during 90
days and two
additional
supplementary
groups of 10
mice/sex/dose
used for clinical
chemistry on
weeks 4 and 12
respectively

Study acceptable

Deficiencies:
functional
observational
battery not
performed.
Weight of thymus
and uterus not
determined.
Reticulocyte
count was not
measured.

Guideline value
for classification
(90 day study):
STOT RE k10
mg/kg bw/day
STOT RE %100
mg/kg bw/day

Purity: not stated
Oral (diet)

Doses of 0, 200,
1000 and 5000
equivalent to 0,
30.3/35.2,
151.4/176.5 and
757.1/884.9
mg/kg bw/day
for 3/Q
Parameters
observed:
mortality,
clinical signs,
bodyweight,
water and and
food
consumption,
haematology,
clinical
chemistry, organ
weights,
urinalysis,
macropathology
and
histopathology

Mortality:

Five mice died: 3 in treatment group (2 males aridmale at 200 ppm) and 2
supplementary group (1 female at control and 1 ferae 5000 ppm). No deat
were associated with treatment

Clinical signs:

Swelling of the penis associated with bleedinglirspiand inflammation, an
scarring of the penis and the tissues at the biae @enis occured with no dos
relationship at all dose levels including contratel were not considered related
treatment. In females, apart from injury to the dye to orbital sinus bleeding
5000 ppm, no abnormalities were detected.

5000 ppm(757.13/884.92 mg/kg bw/day)

Haematology:
* () Hb in & [day 29 (3% ncdr) not seen on day 85].

= (1) platelets in? [day 36 (24% ndr) not seen on day 92].

Clinical chemistry:
= (1) triglycerides ind [day 86 (152%)] and i® [day 37 (34% ndr) not seen

day 93].
= (1) proteins inQ [day 37 (15% ndr) not seen on day 93].
= (1) albumin/globulin ratio in? [day 30 (10%) not seen on day 93].
= (]) calcium ind [day 86 (5%)] and{) in Q@ [day 93 (12%)].

= (1) phosphate i [day 86 (15%)] and i [day 37 (13% ndr) and 93 (22%)].

= (1) sodium inQ [day 37 (2% ndr) not seen on day 93].

= (1) potassium in? [day 86 (9% ndr)]

= (1) urea ind [day 86 (14%)] and if® [day 37 (17%) not seen on day 93].
= (]) creatinine in@ [day 37 (10% ndr) and 93 (9% ndr)].

Organ weights (end of treatment period):
= Liver: (1) abs wt ind' (21%) and {) rel wt in$/Q (16%/9%)
= Thyroid: (1) abs wt inQ (22%) and {) rel wt in @ (28%).

Histopathology:
Liver: Centrilobular hepatocyte enlargement: 5720

1000 ppm(151.43/176.52 mg/kg bw/day)

Clinical chemistry:
= (1) triglycerides ind [day 86 (33%)].
= (1) proteins inQ [day 37 (22% ndr) not seen on day 93].
= (1) calcium in inQ [day 93 (8%)].
= (1) phosphate i [day 37 (14% ndr) and 93 (19%)].
= (1) sodium inQ [day 37 (2% ndr) not seen on day 93].
= (1) urea in® [day 37 (14%) not seen on day 93].

Organ weights (end of treatment period):
= Liver: (1) rel wt in3/Q (6%/7%).
= Thyroid: (1) abs wt in® (19%) and {) rel wt in ¢ (23%).

NOAEL : 151.43/>884.9? mg/kg bw/day

Anonymous

. 77

in

ns (1982)
(AS)
1B.6.3.2.2.1

e-
to
at

pN

LOAEL : 757.13/-Q mg/kg bw/day
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gMui?thI(i)r?é Test substance, Results
deviations if ,any dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference
species, strain ' duration of (n.s.) or not dose-related (ndr) or not clearlyedosated (ncdr)]
/ ’ exposure
sex, ho/group
Oral 13-week Purity: 99.7%- | Mortality: Anong’gwus
dietary study in | 99.9% 1 dat 20000 ppm and ®at 3200 ppm were killed moribund on week 6 probably
dog Oral (diet) due to polyarteritis developed during the studypidedreatment with antibiotics. (1981)
Method: broadly | poses of 0, 320 ,CIinicaI signs:
comparable to | 8000 and 20000| Pink coloured faeces in all treated groups.
OECD 409 ppM equivalent | Histopathology (AS)
GLP: No (prior to | to 0, 80, 200 and Polyarteritis was observed as a spontaneous dntity$ (1 control, 1 at 3200 B.6.3.2.3.1
GLP enforcement) 500 mg/kg ppm, 1 at 8000 ppm and 1 at 20000 ppm) afAd P at 3200 ppm and 1 at 80p0
Dog strain: bw/day ppm). The lesion, which varied in extent and séyemas observed in thymit,
Beagle Parameters pulmonary, meningeal, intestinal and cardiac vesaslwell as those associated
4 doa/sex/d observed: with the sciatic nerve. In certain animals, thedesvas sufficiently advanced o
g/sex/dose / L . ) . )
mortality, give rise to clinical symptoms and was considereté directly responsible for
Study acceptable| cjinicq) signs, |the moribund condition of 4 dogs. The aetiology thé condition remains
Deficiencies: bodyweight and | uncertain, but there is no evidence to indicat¢ the condition was in any wdy
required 4 food related to or exacerbated by treatment with cl&zne.
animals/sex/group consumption, | 20000 ppm(500 mg/kg bw/day)
were not achieved haematology an( .
at termination coagulation, mtgy 0 0
sacrifice because| electrocardiograp = () RBC m@ [pretest (12%) and day 29 (15% ndr)].
two animals (1 | hy, clinical = (1) retics in? [day 57 (>100%)].
from the high chemistry, =1 platelgts ind [day 85 (65% ndr)].
the mid dose urinalysis, organ| (1) neutrophiles in? [day 85 (44% ndr)].
groups) were weights, Clinical chemistry:
killed in extremis | macropathology | * (1) triglycerides in3/ [day 58 (36%/37%)].
due to and = (1) AP in @ [day 30 (46% ndr) and day 86 (53% ndr)].
polyarteritis. histopathology | organ weights (end of treatment period):
Guideline value | and microscopic| a|jer: (1n.s.) abs wt and rel wt ifl (34% and 13% both ndr) and)) (abs wi
for classification | €xamination of and rel wt inQ (24% and 31%).
(90 day study): | all tissues.
8000 ppm(200 ma/kg bw/day)
STOT RE X 10
mg/kg bw/day Haematology:
STOT RE % 100 = (}) neutrophiles in? [day 85 (50% ndr)].
mg/kg bw/day Clinical chemistry:
= (1) AP in @ [day 30 (38% ndr) and day 86 (63% ndr)].
Organ weights (end of treatment period):
= Liver: (tn.s.) abs wt and rel wt i (17% and 20% both ndr) ang) (abs wt
and rel wt in@ (21% and 26%).
3200 ppm(80 mg/kg bw/day)
Clinical chemistry:
= (1) AP in @ [day 30 (94% ndr) and day 86 (44% ndr)].
Organ weights (end of treatment period):
= Liver: (tn.s) abs wt and rel wt it (13% and 12%) and id (1) abs wt (319
ndr) and {n.s) rel wt (20% ndr).
NOAEL : not achieved.
LOAEL : <80 mg/kg bw/day in?/<.
Oral 1-year Purity: 98.2% | Mortality: An°n7yg‘°us
dietary study in | Ora) (diet) No observed.
dog Doses of 0, 50, | Clinical signs: (1984)
Method: 1000 and 20000( Reddish-pink coloration of faeces, hair and exteskal at 20000 ppm due to the AS
comparable to | ypm equivalent | colour of the test material. (49
OECD 452 B.6.3.3.3.1

GLP: No (prior to
GLP enforcement

Dog strain:
Beagle

to 0, 1.75/1.70,
33.2/38.8,
682.6/719.1
mg/kg bw/day
for 3/Q

Parameters

20000 ppm(682.63/719.12 mg/kg bw/day)

Bodyweight and food consumption:
= (]) bw gain ind/Q after 4 weeks (19%/22%).

Haematology:
= (}) Hbin & [week 12 (9% ncdr)].
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gMui?thI(i)r?é Test substance, Results
deviations if ,any dose_ levels [Effects statistically significant and dose-relatedess stated otherwise as not significal| Reference
species, strain ' duration of (n.s.) or not dose-related (ndr) or not clearlyedosated (ncdr)]
/ ’ exposure
sex, ho/group
6 dog/sex/dose | observed: = (}) RBC ind [week 4 (12% ncdr)].
Study acceptable m.or'talityz = (}) PCVind [week 4 (7%), 8 (10%), 12 (15%) and 51 (10%)] an@ [week
S clinical signs, 12 (16%)].
Guideline value |y, veight and | = (1) platelets ind/ [week 8 (45%/25%)] and ifi [week 12 (18%))].
for cIassnflcatlgn food = (1) MCHC (Mean corpuscular haemoglobin concentratian} [week 8 (7%
(1-year study): consumption, ndr) and week 12 (6%)] and in [week 12 (10%)].
STOT RE ¥ 2.5 | ophthalmoscopy| = (1) MCV in & [week 4 (4% ndr)] and|] in & [week 12 (14%)] and irf
mg/kg bw/day haematology, [week 8 (6% ndr) and week 12 (15%)].
STOT RE X25 | electrocardiograp = (1) MCH in & [week 4 (6% ndr)] and|j in @ [week 12 (8% ndr)].
mg/kg bw/day hy and blooq .| Clinical chemistry:
pressure, clinical =, (1) glucose ind/? [week 4 (10%/10%), week 12 (7%/10%) and weekl 26
chgmlstry, organ  (704/9%)).
W?'ghtsi = (1) cholesterol in3/? [week 4 (34%/25%), week 8 (45%/45%), week|26
urinalysis, (32%/37%) and week 51 (46%/33% ncdr)] andifweek 12 (36%)].
macropathology | . (1) triglycerides ind/S [week 4 (46%/54%) and week 12 (18% ndr/20% ngdr)]
and and ind [week 8 (21%) and week 26 (15% ndr)].
histopathology | 4 (1y AP in @ [week 8 (36%) and week 12 (35%)].
and microscopic
examination of | Qrgan weights (end of treatment period):
tissues. = Liver: (1) abs wt ind/Q (22%/29%) andin.s.) rel wt ind/9 (12%/28%).
= Adrenals: {) abs wt ind (19%) and {n.s.) rel wt in2 (9.6%).
= Thyroid: (1) abs wt in® (22% ncdr) andfn.s.) rel wt in® (23%).
Histopathology:
= Periportal hepatocytes with cytoplasmic eosinoptiitid (minimal in 4/6) and
Q@ (minimal in 4/6 and slight in 1/6).
1000 ppm(33.23/38.819 mg/kg bw/day)
Haematology:
= (1) RBC ind [week 4 (12% ncdr)].
= (}) PCVind [week 8 (8%)].
= (1) platelets in3/Q [week 8 (18%/21%)].
= (1) MCHC in & [week 8 (8% ndr).
= (1) MCV in & [week 4 (10% ndr)] and|) in & [week 12 (8%)].
= (1) MCH in & [week 4 (10% ndr)] and| in @ [week 12 (8% ndr)].
Clinical chemistry:
= (]) glucose in3/Q [week 12 (4%/6%)] and i® [week 4 (6%) and week 26
(8%)].
= (1) cholesterol in? [week 26 (18%) and 51 (27%)] i [week 51 (32% ncdr)].
= (1) triglycerides ind/Q [week 4 (27%/31%) and week 12 (21% ndr/19% nidr)]

and ind [week 26 (23% ndr)].

Organ weights (end of treatment period):
= Liver: (1) absolute weight i (21%) and {n.s.) relative weight if® (20%).

Histopathology:
= Periportal hepatocytes with cytoplasmic eosinophili? (slight in 2/6).

50 ppm(1.75%/1.702 ma/kg bw/day)

Haematology
= (1) RBC ind [week 4 (8% ncdr)].
= (1) platelets in3 [week 8 (19%)].
= (1) MCV in & [week 4 (4% ndr)].
= (1) MCH in & [week 4 (6% ndr)].

Clinical chemistry:
= (1) glucose in? [week 12 (5%)].

NOAEL : 1.753/1.702 mg/kg bw/day.

LOAEL : 33.27/38.82 mg/kg bw/day.
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Other studies relevant for STOT RE

Other long-term exposure studies, such as on aagemicity and reproductive toxicity, can also
provide evidence of specific target organ toxicittyat could be used in the assessment of
classification.

Chapter 10.9: 2-year long term toxicity study insrand 18-month long term toxicity study in
mice.

Chapter 10.10: multigeneration study in rats, tedogy study in rats and teratology study in
rabbits.

These studies are properly summarized in the quworebng chapters. Effects observed in
carcinogenicity and reproductive studies are inetlioh the following section 10.12.1.

10.12.1 Short summary and overall relevance of the providednformation on specific target
organ toxicity — repeated exposure

Studies in rats:

In a 17-day oral range finding study in rats (B.6.B.1) adverse effects in liver were observedhat t
highest tested dose level of 1280 mg/kg bw/day wittoplasmic and nuclear staining intensity of
hepatocytes in male livers (5/5 vs 0/9 in the adngroup) and significant increases in the absolute
and relative weight of liver of both sexes. Chaeskt was significantly increased in females but
dose-dependency was not clear. Effects at lowseslavere focused on liver absolute and relative
weights increases from 20 mg/kg bw/day in females faom 80 mg/kg bw/day in males. However,
the toxicological significance of these variatioiss doubtful considering the magnitude of the
increases (below 10% in many cases), the lack ofear dose-relationship and the absence of
histopathological findings associated to thesecases.

1280 mg/kg bw/day is clearly above the extrapolat#ebff value for a 17-day study for STOT RE 2
(529.4 mg/kg bw/day). Consequently, effects at ttiase cannot be regarded for STOT RE
classification.

In a 21-day oral range finding study in rats (B.6.B.2) target organs were spleen at 30000 ppm
(2768/2652 mg/kg bw/day) and liver from 20000 p880/1763 mg/kg bw/day) in males. Spleen
histopathology in males revealed pale spleen alekspitted with a nodule at 2768 mg/kg bw/day.
Small spleen in males at 914 mg/kg bw/day and 188(kg bw/day was not seen at the top dose
level and consequently it is not considered toxigaally relevant. Discoloration/pallor liver was
seen from 1880 mg/kg bw/day in males. No effectsevgeen in females. It has to be noted that organ
weigths are not available.

The lowest tested dose level in this study (914/8@2kg bw/day) at which no effects were observed
is clearly above the cut-off value for STOT RE 2asdlification for a 21-day dose-repeated study
(extrapolated value to 428.6 mg/kg bw/day). Consatly mentioned effects in liver and spleen at
upper doses are not regarded for STOT RE classifita

In a 90-day oral dietary toxicity study in rats §g8.2.1.1-01) target organs were liver and thyroid
with effects from 3000 ppm (202/221 mg/kg bw/day).

The main effect in liver was the high incidencecehtrilobular hepatocyte enlargement in both sexes
from 3000 ppm. This histopathological finding wasc@mpanied by other significant and dose-
dependent effects in liver such as increased atesalnd relative weight and increases in plasma
cholesterol in both sexes and triglycerides in fesmaThe significant increase in the level of
triglycerides was observed in males from 9000 ppA2(662 mg/kg bw/day). Additionally, at the
highest dose level of 27000 ppm (1892/1992 mg/kglay) it was also observed liver dark in both
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sexes (not clearly dose-dependent in males) andeince of liver enlarged and accentuation of
hepatic architecture in males.

In thyroid effects from 202/221 mg/kg bw/day wemdlaid depletion, follicular cell size and central
resting follicles in both sexes.

It has to be noted that 202/221 mg/kg bw/day waddivest tested dose level and clearly above the
cut-off value for STOT RE 2 classifications for @-@ay dose-repeated study (100 mg/kg bw/day).
Consequently effects are not regarded for STOT IR&Sification.

In a 90-day oral short-term toxicity study in réB6.3.2.1.1-02) the target organ was the livehwit
effects from 400 ppm (26.2/29.3 mg/kg bw/day).

Centrilobular hepatocyte enlargement was observéteaend of treatment period amongst male rats
from 400 ppm and female rats dosed at 4000 ppm/Z2@5mg/kg bw/day). Histologically, the
cytoplasm of affected hepatocytes was increaseataa and electron microscopy demonstrated an
association with proliferation of smooth endoplasmeticulum. These changes appeared to be
reversible after 6 weeks of treatment. The absauaterelative weight liver weight was increased in
both sexes from 400 ppm. It showed recovery (weBkwiith the exception of a non-dose related
increase in males at 4000 ppm. Clinical chemigtignsed significant and dose-dependent increases
in the plasma cholesterol level in both sexes &)@ ppm. The extent of the hypercholesterolemia
increased during the latter half of the treatmanrtqal, particularly amongst females. The cholestero
levels of all treatment groups were comparabléntsé of controls after 4 and 6 weeks of treatment
withdrawal showing a complete reversibility of tledéfect. The increased cholesterol and the
significant increases in total protein and albuamal/or globulin may be associative.

These effects observed from 400 ppm (26.2/29.3 gndk/day) in liver are within the range
concentration to classify a substance as STOT REL® mg/kg bw/day and100 mg/kg bw/day).

In a 13-week oral neurotoxicity toxicity study iats (B.6.7.1) there were no effects showing target
organ toxicity up to the highest tested dose l@¥el2250 ppm (930.6 mg/kg bw/day for males and
1222 mg/kg bw/day for females) clearly above thkiedor a 90-day study for STOT RE 2 (100
mg/kg bw/day). The only effects potentially associated to newigity were ramdom variations of
motor activity observed in both sexes, mainly &3 ppm, regarded as unrelated to treatment.

It has to be noted that 930.6/1222 mg/kg bw/daglaarly above the cut-off value for STOT RE 2
classifications for a 90-day dose-repeated stu@ (hg/kg bw/day).

In a 2-year long-term toxicity and carcinogenigtydy in rats (see section 10.9) target organs were
liver and thyroid at 400 ppm equivalent to 17.3 &®l1 mg/kg bw/day for males and females
respectively

Effects in male thyroid were manifested at 400 ppmmales by increased statistically significant and
dose-dependent free thyroxine (T4) in month 27 dogk-trend significant agglomeration of colloid
at interim sacrifice, terminal sacrifice and forethotal no. of animals that was also pairwise
significant for terminal sacrifices.

Effect in male liver at 400 ppm were clear regagdmstopathology with centrilobular hepatocyte

vacuolation, centrilobular hepatocyte enlargemdatal cyst degeneration of hepatocytes, fat
deposits in non-specific distribution and focal dtegyte necrosis. These effects that were
accompanied by increased absolute liver weight amtin 27 and relative liver weight in month 12

and 27.

Dose of 17.3 mg/kg bw/day at which effects in maler and thyroid were observed is above the
extrapolated cut-off value for a 2-year study foiC3 RE 2 cut-off value (12.5 mg/kg bw/day).
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In a_multigeneration study in rats (B.6.6.1.1) @aswobserved at 400 ppm (equivalent to 36.1 mg/kg
bw/day) in F1 males an increase in the relativerlmweight (16%) associated with histopathology
(increased incidence of minimal centrilobular hepgte enlargement).

F1 males were treated continuously to give F2A eRB generations in a total period of 33 weeks.
The extrapolated dose range for STOT RE 2 is Cra3ggkg bw/day and € 39 mg/kg bw/day.
However, it has to be noted that F1 males come ffdA generation, exposed to the substance
during lactation and gestation of FO parental fasiahccordingly, the extrapolated range for STOT
RE 2 can be overestimated.

Although the dose of 36.1 mg/kg bw/day, at whickeldidamage was seen, is slightly below the
extrapolated cut-off value for STOT RE 2 (39 mg/kw/day), this cut-off value is deemed
overestimated.

In _a teratology study in rats (B.6.6.2.1) there vaasincrease in the relative liver weighthen
corrected for the uterine contents, associated Wwgtopathology changes (staining and enlargement
of centrilobular hepatocytes) at 3200 mg/kg bw/dégwever, this effect was observed at a very high
dose level clearly above the extrapolated valueSfo®T RE 2 considering a 2-week treatment (600
mg/kg bw/day).

Studies in mice:

In a 42-day oral palatability study in mice (B.@.2.1) liver was the only organ examined and
considered the target organ in males from 5000 (f86/912 mg/kg bw/day). Liver histopathology
revealed centrilobular hepatocytomegaly in malemfi766 mg/kg bw/day. Areas of necrosis in liver
were also seen in males at 79.5 and 5149 mg/kgay\ddt regarding the absence of effects at 766
mg/kg bw/day it is only considered of toxicologicalevance the incidence at 5149 mg/kg bw/day.
These findings in males were accompanied by ineseasthe absolute and relative weight from 766
mg/kg bw/day. It has to be noted that no effecteeveeen in females.

The lowest dose of 766 mg/kg bw/day at which litexicity was observed in males is clearly above
the extrapolated cut-off value for a 42-day study STOT RE 2 (214.3 mg/kg bw/day).
Consequently effects are not regarded for STOT IR&Sification.

In a 90-day oral short-term toxicity study in mi(f.6.3.2.2.1) liver was the target organ. At the
highest dose level of 5000 ppm (757.1/884.9 mgAgdhy) centrilobular hepatocyte enlargement
was observed in males. This effect was accompati¢iis dose level by significant increase in the
relative weight of liver of both sexes (but >10%yom males), increase absolute liver weight in
males and increase in the level of triglyceridebath sexes. At the immediate lower dose level of
1000 ppm (151.4/176.5 mg/kg bw/day) the effectdivar diminished and were not regarded as
adverse with increases in triglycerides levels ales and in the relative weight of liver (lower tha
10%) in both sexes.

It has to be noted that effects on thyroid observech 1000 ppm in females were considered not
relevant according to the data available on thehasm of action (MoA) on thyroid tumours in
rodents available in section 10.9 (CarcinogeniciGipfentecine caused effects in thyroid through a
known rodent-specific mechanism not relevant to &svia liver enzyme induction increasing
thyroid hormome metabolism. The relative weightrtiy increase in female in this mice study could
be due to this known MoA not relevant for humanssiBles, histopathology did not reveal findings
on thyroid.

757.1 mg/kg bw/day corresponding to the lowest diesel at which clear liver effects were
observed in males is above the cut-off value foO$TRE 2 classifications for a 90-day dose-
repeated study (100 mg/kg bw/day). Consequenthecesf are not regarded for STOT RE
classification.
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In a 2-year carcinogenicity study in mice (B.6.5IRer was the target organ from 500 ppm
equivalent to 50.7 and 56.9 mg/kg bw/day for males females respectively.

Increased incidence of foci/areas of altered hey#ts (eosinophilic) was noted from 500 ppm in
females above historical controls. This effect dobk related with the slightly increased absolute
liver weight in females (18%) at 5000 ppm (543.Z/35mg/kg bw/day) not clearly dose-dependant.
However this significant liver weight variation wast seen at the lower dose level of 500 ppm.

Effects in liver at 56.9 mg/kg bw/day in females af doubtful toxicological relevance. Besides they
are above the extrapolated cut-off value for STCH Rclassification for a 2-year carcinogeicity
study (12.5 mg/kg bw/day). Consequently effectsnateregarded for STOT RE classification.

Studies in dogs:

In a 17-day oral range-finding study in dogs (B.6.3.1) there were no effects showing target organ
toxicity up to the highest tested dose level of @0g/kg bw/day. This dose is clearly above the
extrapolated cut-off value for a 17-day study foiC3 RE 2 (529.4 mg/kg bw/day).

In a 28-day oral palatability study in dogs (B.6.3.2) there were no effects showing target organ
toxicity up to the highest tested dose level of W®@g/kg bw/day. This dose is clearly above the
extrapolated cut-off value for a 28-day study f6iICH RE 2 (300 mg/kdyw/day).

In a 28-day oral range-finding study in dogs (B.5.3.3) liver was the target organ from 100 mg/kg
bw/day with increases in the absolute and theivelateight of this organ in both sexes. However it
has to be noted that control group and statistiesevmot available. The comparison was performed
with the lowest tested dose level of 10 mg/kg bw/d@esides, dose-relationship of this effect was
only clear in females and the effect was not acamga by changes in clinical chemistry
(cholesterol o triglycerides). The toxicologicaleneance of this finding is doubtful.

100 mg/kg bw/day is in the range for classificatton STOT RE 2 considering the extrapolated
values for a 28-day toxicity study (30 mg/kg bw/dagnd< 300 mg/kg bw/day).

In a 13-week oral short-term toxicity study in d@y6.3.2.3.1) liver was the target organ from 3200
ppm (80 mg/kg bw/day) with increase in the relatwel absolute weight of this organ in both sexes.
However, the level of statistical significance wady achieved in females from 8000 ppm (200
mg/kg bw/day) for both relative and absolute weigidreases and in males for absolute weight
occasionally at 3200 ppm but not at higher dosessidgs, dose-dependency was only clear in
females. Clinical chemistry showed incrases inlyogrides on day 58 in both sexes at 20000 ppm
(500 mg/kg bw/day) but not at the end of the studigalyne phosphatase (AP) increases in females
from 3200 ppm on day 30 or 86 were not dose-depegndeking into account the absence of
histopatholgical findings and the exigous variasion clinical chemistry, the adversity of the liver
weight variations is unconclusive below the hightested dose level of 20000 ppm. The MSCA
consideres that effects in liver weights at 320h@mnd 8000 ppm are by themselves not relevant for
STOT RE.

80 mg/kg bw/day is in the range for classificationSTOT RE 2 considering the extrapolated values
for a 90-day toxicity study (10 mg/kg bw/dayand< 100 mg/kg bw/day). However, effects in liver
at this dose level are not regarded as adverse.
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In an oral 1-year toxicity study in dog (B.6.3.38liver was the target organ with clear adverse
effects at 20000 ppm (682.6/719.1 mg/kg bw/day) ifeated by periportal hepatocytes with
cytoplasmic eosinophilia in both sexes accompabiethcreases of absolute and relative weight of
liver and increases in the cholesterol and trigiges levels. Periportal hepatocytes with cytopliasm
eosinophilia was also observed at 1000 ppm (33.2/38)/kg bw/day) in females with less incidence
and severity. Increases of liver absolute andivgateight in females was also observed at thigdos
level.

It has to be noted that dose of 33.2/38.8 mg/kglhwktorresponding to the lowest tested dose level
at which toxicity was seen is above the cut-offueafor STOT RE 2 classifications for a 1-year
toxicity study (25 mg/kg bw/day). Consequently effeare not regarded for STOT RE classification.

Studies in rabbits:

In a teratology study in rabbits (B.6.6.2.2) nceefs showing target organ toxicity were seen up to
the highest tested dose level of 3000 mg/kg bw/days dose is clearly above the extrapolated cut-
off value for a 21-day treatment for STOT RE 2 (@wpmately 450 mg/kdpw/day).

10.12.2 Comparison with the CLP criteria

Classification for repeated dose toxicity dependstte type of effects and the dose at which the
effects are observed. The CLP criteria state tf@ B RE is assigned on the basis of findings of
‘significant’ or ‘severe’ toxicity. In this contexsignificant’ means changes which clearly indicate
functional disturbance or morphological changescWlare toxicologically relevant. ‘Severe’ effects

are generally more profound or serious than ‘sigaift’ effects and are of a considerably adverse
nature which significantly impact on health.

Table 45: Summary table of relevant effect for STOT RE afasgtion

Effest relevant for STOT RE
Dose levels and

duration of exposure | [Effects statistically significantly and dose-reldtunless stated otherwise as not significant) @:siot Reference
dose-related (ndr)/ncdr (not clearly dose-related)]
Oral 17-day range- STOT RE 2 (< 529.4 mg/kg bw/day) Anonymous
finding study inrats | 320 ma/kg bw/day 68 (1980)
= Liver: (1) absolute weight i (16%) and {) relative weight in3/Q (7% n.s./10% ncdr).
Doses: 0, 5, 20, 80, 32Dg( mg/kg bw/day (AS)
and 1280 mg/kg bW/daVOrgan weights: B.6.3.1.1.1
daily for 17 days « Liver: (tn.s.) absolute weight it (14%) and {) relative weight in3/9 (9% ncdr/12%
ncdr).

MSCA opinion: Liver absolute and relative weight increases weoé accompanied by
histopathological findings or clinical chemistryhd relative weight increases in both sexes
are not clearly dose-related along dose levelsatalv 10% in males.

STOT RE 1 (£ 52.9 mg/kg bw/day):
20 mg/kg bw/day
Organ weights:
= Liver: (1) absolute (14%) and relative (9% ncdr) weigh®in

MSCA opinion: liver absolute and relative weight increases argurred in females and
were not accompanied by histopathological findiagslinical chemistry. The relative weight
increase is not clear dose-related along all d®geld and below 10%.
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Dose levels and
duration of exposure

Effest relevant for STOT RE

[Effects statistically significantly and dose-redtunless stated otherwise as not significant) (or 10t
dose-related (ndr)/ncdr (not clearly dose-related)]

Reference

Oral 90-day dietary
study in rat

Doses of 0, 40, 400 an
4000 equivalent to 0,
2.65/2.91, 26.2/29.3 an
265/292 mg/kg bw/day
for 3/9

STOT RE 2 (< 100 mg/kg bw/day):
400 ppm (26.2/29.32 mg/kg bw/day)

Clinical chemistry:
= (1) cholesterol in3/Q [week 12 (18%/50%)] and ifi [week 4 (34%) and 8 (23%)].

Organ weights:
= Liver: (1) absolute weight in8/Q [week 13 (11%/13%)] andt) relative weight in3/Q
[week 13 (13%/9%)].

Histopathology:
= Centrilobular hepatocyte enlargement: 13/3@eversible)

data available for the interval from this dose 1€26.23/29.32 mg/kg bw/day) up to the cu
off value for STOT RE (100 mg/kg bw/day)

Anonymous 74

Anonymous 75

(Additional
examination of

It-

(1981)

(1983)

the liver
histology)

(AS)

02

Oral 28-day range-

STOT RE 2 (< 300 mg/kg bw/day):
2000 ppm (100 mg/kg bw/day)

Anonymous 73

finding study in dog . X ¢ ) ) ) (1983)
D £ 200. 2000 * Increase ind/?Q in the liver absolute (38%/7%) and relative wei@B#%/21%) with|
5 8388 0 m e' uivalei? respect to the lowest dose but only clearly dotstee in?. (AS)
to 10 1p0p0 angl 1000 | MSCA opinion: no statistics performed and no control grouplabéé. The changes were notB.6.3.1.3.3
mg/ké bw/day (no accompanied by clinical chemistry changes or hatopogical findings. The toxicological
control group) relevance is doubtful.
Oral 13-week dietary | STOT RE 2 (< 100 mg/kg bw/day and > 10 mg/kg bw/day): Anonymous
study in dog 3200 ppm (80 mg/kg bw/day) 78
Doses of 0, 3200, 800 Clinical chemistry: (1981)
and 20000 ppm = (1) AP in @ [day 30 (94% ndr) and day 86 (44% ndr)].
equivalent to 0, 80, 204 Qrgan weights (end of treatment period): (AS)
and 500 mg/kg bw/day| * Liver: in 3 (1) abs wt (31% ndr) and'.s) rel wt (20% ndr) and i@ (tn.s) abs wt and r¢l B.6.3.2.3.1
wt (13% and 12%).

MSCA opinion: increases in AP are not dose-related. Increas#eimbsolute and relatiye

weights of liver were above 10% but not significant! dose-dependent in females. Besifes,

these effects were not accompanied by histopathabfindings.
Multigeneration study STOT RE 2 < 39 mg/kg bw/day and > 3.9 mg/kg bw/day): Anonymous
in rats Organ weights: 61
F1 treatement for 33 | * 1 Relative liver weight (16%) id. (1984)
weeks Histopathology

) * Increased incidence of minimal centrilobular hepgte enlargement if' (4/10vs0/10 in (AS)

Doses: controls). B.6.6.1.1
F1 maes? F2A and F2B: e ) )
36.1 mg/kg bw/day MSCA opinion: effects are of doubtful toxicological relevancetfapolated value for STO[T

RE 2 of 39 mg/kg bw/day considering a treatment ®fwieks is overestimated since |F1

males come from F1A generation, previously expdsei@st substance during gestation and

lactation of FO parental females. Besides, it baset taken into account that the severity
centrilobular hepatocyte enlargement was minimal.

of

10.12.3 Conclusion on classification and labelling for STOTRE

The main target organ was liver according to tlsilte of the available studies. However, the only
effects deemed relevant were found in the oral &p-dietary study in rat with centrilobular
hepatocyte enlargement in males and increses ialtbsulte and relative weights of liver and in the
level of cholesterol at 26.2/29.3 mg/kg bw/day aitbsexes. Effects were below guidance value for
STOT RE 2 (100 mg/kg bw/day) classification. Besjdé has to be noted that no more doses were
tested from 26.2/29.3 mg/kg bw/day to the limitelo$ 100 mg/kg bw/day since the following tested
dose level in the study was 265/292 mg/kg bw/dagould be acceptable that the severity of the
effects in liver can increase from 26.2/29.3 mdikgday onwards. Taking into account the observed
effects in liver at this dose level and the lackdafa at higher doses below cut-off value for STOT
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RE 2, the MSCA considers that there is some ungetiaon the potential incidence of clofentezine
causing adverse effects in liver. However, thegiveof the evidence based on the whole available
information on all studies in several species iatidhat clofentecine does not cause liver toxiaity
dose levels below guidance values for STOT RE dileason. Consequently, STOT RE
classification is not proposed.
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10.13 Aspiration hazard

Regarding the available data for the toxicity offehtezine included in this dossier besides the
physicochemical properties of the active substahd®es not seem to pose an aspiration toxicity
hazard to humans. There are no data in humansainaticevidence of this toxicity and clofentezine
is a solid organic substance but not a hydrocarbon.

The MSCA is of the opinion, with the current dataitable on clofentezine, that classification doe t
aspiration hazard is not required.
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11 EVALUATION OF ENVIRONMENTAL HAZARDS

Clofentezine is an acaricidal active substance idensd under Directive 91/414/EEC (subsequently
Regulation 1107/2009) for representative use agliarfspray as a mite growth regulator on pometsrui
grapes, strawberries and ornamentals. Availabler@mwental fate and ecotoxicology studies have been
considered and summarised in the original RAR Aad¢newal of approval dossier.

The key information pertinent to determining theviemnmental hazard classification for clofentezige
presented below. Unless otherwise stated, theskestuvere conducted in accordance with GLP and the
validity criteria of the representative test guide] if applicable. Full robust summaries of thetadies are
presented in Annex 1 to this dossier.

111

Clofentezine is considered not readily biodegraelaltlis hydrolytically stable at pH 4, but degradender
neutral and alkaline conditions to primary degradabDegradation was also observed in natural sueter

to primary degradates, with low mineralisation (m&8.8%). In natural water/sediment systems, clegne
degraded to primary metabolites and carbon dioXisex. 42.6%). Degradation also occurred under
photolytic conditions to primary degradates, with mineralisation. Volatilisation of clofentezine sviound

to be minimal from soil and leaf surfaces.

Rapid degradability of organic substances

Table 46 Summary of relevant information on rapid degralitgbi

Reference
Clarke, N. (2001)

Method Results Remarks

Results indicate Clofentezine i$
not readily biodegradable

Clofentezine:
12% CQ after 28 days

Ready
biodegradation

OECD guideline "
301B (revised 1992)

Hydrolisis Clofentezine: Clofentezine could no have be¢n  Kelly, (1985a)
DTs0(22°C) fully dissolved. See Peer
Kinetics of 248.8 at bH 5 Review and conclusion obtaingd
hydrolysis of NC ' P after PRAPeR Expert Meeting
21314 344atpH7 62 (13-15 January 2009).
) 4.3 atpH9
(Clofentezine) under )
acid, neutral and Due to methodological concerrjs
acidic conditions DT50(38°C) the study is considered
49.8 at pH 5 supplementary information
S5latpH7

Characterization of | Major hydrolysis product: The acceptability of this study Smith and Kelly,

hydrolysis products
of clofentezinee

EPA Guidelines
Series 161-1m 1982
and BBA Guidelines
(Merkblatt No. 55
part )

AE C593600 (45.1% AR at pH9).
This metabolite was further
hydrolized to 2-chlorobenzonitrile
(AE F023666) and 2-
chlorobenzonitril (AE F092117)
which were both present at <10%
AR in all buffer solution.

was discussed at PRAPer expeért
meeting 62, point 4.3.
Conclusions of the study was
finally accepted by EFSA.

The conclusions of the study
were finally accepted and by
EFSA and published in EFSA
scientific report (200), but the
study as considered
supplementary information.

(1985)
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Method

Results

Remarks

Reference

Hydrolysis at three
different pH values

OECD Guideline
111 (1982)

DT50(25°C and 35°C)
<l.1daysatpH?7

Hydrolysis products:

2-Chlrobenzoic acid which rapidly
hydrolized to 2-Chlorobenzonitrilg
and 2-chlorobenzamide.

Clofentezine may be considered as

hydrolytically stable under
environmentally relevant acidic
conditions and hydrolytically
unstable under alkaline condition
Under neutral conditions
hydrolysis is very rapid.

As the study only tested
hydrolysis at pH 7, and only tw

7, the study was considered
supplementary information.

D.

D
temperatures were tested for pH

Van der Gauuw, (2001

Hydrolysis as a
function of pH.

OECD guideline 111
(April 2004)

Clofentezine:
DTso (h)
pH 4: stable.

pH 7: 833, 517 and 34.2 hours at
20, 25 and 50°C.

pH 9: 58.8, 46.2 and 0.592 hours
20, 25 and 50°C

Metabolites:
DTso (h) and DB (h

AE C593600: 12.1 - 3,480, and
3,480 - >10,000

2-CBZ: >10,000
2°CBA: >10,000

Kinetic evaluation study by
Spickermann (2016). Data
analysed with CAKE version
3.2.

Clofentezine is hydrolytically
stable at pH 4 and hydrolyticall
unstable at pH 9.

at

Gocer, M. (2016)

Spickermann, G. (2016

Aerobic
mineralisation.

OECD guideline 309
(November 2004)

Clofentezine:

DTse: 5.6 to 7.2 days (at
concentrations 4ug/L and 41.3
4ug/L respectively)

DToo: 18.5 to 24 days at
concentrations 4ug/L and 41.3
4ug/L respectively).

Max. 10.8% mineralisation after 3
days (low concentration).

In aerobic aquatic environment
clofentezine degrades rapidly t
AE C593600, 2-CBA, 2-CBZ,

carbon dioxide and low levels ¢
unknown metabolites

O

=

llieva, D. (2016)
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Method

Results

Remarks

Reference

Aerobic aquatic
metabolism in
water/sediment
systems

OECD guideline 308
(April 2002)

DTso(Taunton River and
Weweantic River respectively):
16.5 and 37 days (total system)
3.73 and 3.21 days (water)
34.3 and 36 days (sediment).

DTso(modelling endpoints):
23 and 37 days (total system)
7.7 and 11.5 days (water)
34.3 and 36 days (sediment).

Max. mineralisation: 46.2%

Metabolites:
DTso

2-CBA: 13 days (Weweantic
River)

Kinetic evaluation study by
Spickermann (2016). Modellin
endpoints were calculated and
metabolites identified.

Turk, R. (2014)
J Spickermann,G. (2016

Photodegradation
in water.

JMAFF test
guidelines section 2-
6-2 (November
2004) and SETAC
section 10 (March
1995)

DTso (pH 5 buffer) : 5.88 days
(irradiated), 11.35 days (dark).

DTgo (natural water): 9.56 days
(irradiated), 22.32 days (dark).

No mineralisation observed.

Quantum yield was determined tg

be 7.97 x 18 molecules
degraded/photon.

DTs values of 3.54 days (pH 5
buffer) and 5.99 days (natural

water) calculated for Europe base

Oon mean maximum summer
sunlight at latitudes 30, 40 and
50°N.

Study performed to GLP. Not
performed to OECD guidelines
but considered reliable.

No mineralisation observed.

Photoegradation metabolistes
were identified.

Brice, A. (2007)

Photolysis

Calculation of the
real half-lives
aqueous photolysis
using GCSOLAR

Clofentezine:

DTsp: 2.67-5.63 days across sprin
autumn and summer at 30 to 50°N.

Clofentezine was found to degrad

under photolytic conditions

Not GLP — calculation only
gy
N

Dean, G. (2007)
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Method Results Remarks Reference
Photodegradation | DTso < 7d (compared to theafter discussion of this study a Kelly1985b
of [14C]- hydrolysis half-life in dark control$ ine PRAPER Expert Meeting 65
Clofentezine in watef of >31 d). (13-15 January 2009), it was
under_sunllght _ ) | concluded that photolysis was
conditions. Major photolysis product was 2-ypikely to be a significant routg
chlorobenzonitrile (74.6% AR after of gissipation in most natural
31d). surface waters.

However, the study was
considered supplementary

> chlorobenzamide  and 4 information and a data gap wag
| jdentified.

chlorobenzoic acid, all present ja
<10% AR throughout and at
similar levels in both light and dark
controls.

Other metabolites detected:
2-chlorobenzaldehyde,

Total recovery of radioactivity
from the photolysis samples was

95.0 + 4.2%.
Volatility from plant | Volatile losses over the 24 hr Clofentezine was not volatile Van der Gaauw, A.
surfaces. period were 1.1% - 1.8% AR from from leaf or soil surfaces. (2001)

BBA guidelines plant surfaces and 0.8 — 1.7 AR
(part 1V, 6-1, 1990) | from the soil surface.

11.1.1 Ready biodegradability

Author(s); year: N. Clarke, 2001PREVIOUSLY evaluated in DAR 2005.
Title: Clofentezine: assessment of ready biodegradalli® evolution test.
Guidelines: OECD 301B

GLP: Yes (certified laboratory)

Summary:

A study to address the data requirement for readatyelgradability (Clarke, 2001) was included in the
submission for Annex | inclusion under DirectivedQI4/EEC and was deemed acceptable following
evaluation and peer review at EU level (2009). Bhady followed the OECD guideline 301B
(revised 1992) and was conducted according to GLBummary is provided below, with a robust
summary provided in Annex | to this dossier.

A sample of activated sewage sludge was colleataoh fa sewage treatment works which had a
predominantly domestic sewage and an inoculum i@dtmedium was prepared (final concentration
of 30 mg suspended solid) in accordance with OE€HD guidelines. Two vessels were treated with
clofentezine to give a nominal concentration ofm@ carbon/L. Five additional vessels were also
prepared; two reference material (sodium benzoetatrol vessels, two blank control vessels
containing only inoculated cultured medium andragk toxicity control vessel containing both the

clofentezine and sodium benzoate. Vessels weredeald CQfree air was bubbled through the

solution, which was stirred continuously by a madgnstirrer. All vessels were connected to two
traps containing sodium hydroxide to trap £O

The test system was incubated at 21°C in the dagp analysis for evolved GQvas performed on
the first trap at regular intervals (17 sample nveés in total) for up to 29 days after treatmeltie
second trap was analysed at 0 and 29 DAT.
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Findings:

Under the conditions of the test, clofentezineiaétd 12% degradation after 28 days, and therefore
cannot be considered as readily biodegradable @iogpto OECD criteria.

11.1.2 BODs/COD
No data available.

11.1.3 Hydrolysis

Three studies to address the data requirementdrsblyyic degradation (Kelly, 1985a, R-12520 (CA
7.2.1.1/01); Smith and Kelly, 1985, R-12522- (CR.7.1/02) and Van der Gaauw, 2001, R-13318
(CA 7.2.1.1/03)) were included in the submissionAanex | inclusion under Directive 91/414/EEC
and were deemed acceptable following evaluationpaed review at EU level (2009).

Author(s): Kelly, 1985a. DAR 2005.Reference: B.8.2.1.1

Title: The kinetics of the hydrolysis of NC 21314 undedaneutral and basic conditions.
Guidelines:

GLP: No

Summary:

The kinetics of hydrolysis of NC 21314 was studiedqueous solution under acid, neutral and basic
conditions at two temperatures and two concentratidA first order rate of hydrolysis was observed
under all conditions of pH, temperature and conegion studied.

In this study, the water solubility of clofentezimas determined by adding clofentezine dissolved in
acetone to buffer and shaking in water bath foh&6rs at 22°C. The solution was centrifuged and
filtered. The total radioactivity in the filtrateas measured and taken to be the actual solubility o
clofenezine (0.029 mg/L). The hydrolysis study pexted using concentrations of 48% and 88% of
this value, 0.014 and 0.026 mg/L respectively.

Later the water solubility was determined in a muoubre rigorous way, with a shorter equilibration
time, lower initial concentration and the filtrabeing analysed chromatographically (Smith and
Kelly 1985, Annex Il A 2.6/0.1, DAR Page9). Foighthe water solubility at pH5 was determined
to be 2,52 pg/L and < 2 pg/L at pH 7 and 9.

According to the peer review and the conclusioraimietd after PRAPeR Expert Meeting 62 (13-15
January 2009) in the point No 4.3, the clofentezioeld not have been fully dissolved. Hence, the
study was no longer considered realiable. Irrapeof this conclusion, it appears that the awthor

were able to determine rates of hydrolysis at ckfié pH values and temperatures. However,
characterization of the hydrolysis products frons ttudy was investigated in a further hydrolysis
study (Van der Gaauw, 2001, (KCA 7.2.1.1/03)) aodhparable results were obtained at pH 7”.

Part of these results (pH 7 conditions) were usedamnplementary information of the subsequent
studies (KCA 7.2.1.1/02 and KCA 7.2.1.1/03) andlisiied in EFSA Scientific Report (2009), 269,

1-113.

Findings:

The hydrolysis rate did not vary significantly witbncentration. Half lives at 22°C were 248.8, 34.4
and 4.3 days at pH 5, 7 and 9 respectively, an8l d®d 5.1 days at pH 5 and 7 (38°C) respectively.

This study is no longer considered reliable (higinaentrations exceeded 50% solubility and low
mass balance, 49%). However, the characterizatidghe hydrolysis products from this study was
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investigated in a further hydrolysis study (Smitid&elly, 1985), which is considered acceptable,
but is not required for the risk assessment.

The study is considered supplementary information.

Author(s): S. Smith, I.D. Kelly, 1985DAR 2005.Reference: B.8.2.1.1

Title: Characterisation of the hydrolysis products offasitezine in aqueous solution under acid,
neutral and basic conditions.

Guidelines: US EPA pesticide assessment guidelines subdividi@@ct 1982)

GLP: No

Summary:

The hydrolytic stability ofclofentezine was studied according to EPA guidslir{Pesticide
Assessment Guidelines, Subdivision N, Series 1619&82) and BBA guidelines (Merkblatt No. 55,
part 1). The study predated the requirement for GIl993), however it was adequately reported and
was considered acceptable.

The measured concentrations of clofentezine weed ts calculate the first order Bylvalues. The
characterisation of hydrolysis products was repbrite a separate study following HPLC and
confirmatory HPLC/GC-MS (Smith and Kelly, 1985). &hmajor hydrolysis product was AE
C593600, which accounted for a maximum of 45.1%aRH 9.18 and 22 + 1°C. This metabolite
was further hydrolysed to 2-chlorobenzonitrile (AB23666) and 2-chlorobenzamide (AE F092117)
which were both present at <10% AR in all buffeluons. Total recovery was98%AR in all
samples.

Findings:

This study was previously submitted to the origib&R. Due to the low solubility of clofentezine,
there were discrepancies in the acceptability of study. It was commented by EFSA in the No
4(29) of the Reporting Table (rev.1-2 03.01.200&tta clarification of the methodology used is
needed since precipitation of the substance mag h&en the cause of the disappearance of the
substance, rather than its degration. The RMS qm@g to ask the Notifier in a point for
clarification. Acceptance was discussed in the P&RARBXxpert meeting 62 (15/01/2009) in the point
No 4.3. However, after proving similar results wergtained in the subsequent study (Van der
Gaauw, 2001, KCA 7.2.1.1/03), it was concluded thatinformation provided by the applicant was
reasonable. These conclusions were finally accepje@FSA and published in EFSA Scientific
Report (2009), 269, 1-113his study is considered as supplementary informaoin.

In addition to the two studies just presented, lagostudy conducted at below the water solubility,
2,52 pg/L (van der Gaauw, 2001, Annex Il A 2.91/D3\R Pages 13 and 322) in compliance with
OECD 111 and GLP, was also conducted and evallgt&MS.

Author(s): Van der Gaauw, 2001. DAR 2005. Reference: B.812.1.
Title: [14C]-Clofentezine: hydrolysis at three differeiit palues.
Guidelines: OECD 111

GLP: Yes

Summary:

In this study, the hydrolysis of clofentezine wasdged at a concentration of clofentezine below the
water solubility, 2,52 pg/L, and was also evaludigdRMS.
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The results from this study were completely in kvi¢h those from the Kelly 1985a study, with rates
at pH7 in the range of 0.2 days at 38°C to 1.4 @y°C. Thus, on this occasion, the solubilisatio
of clofentezine does not appear to have influertbeinetics of the rate of degradation.

Findings:

The study concluded that Clofentezine may be censil as hydrolytically stable under
environmentally relevant acidic conditions and loyghically unstable under alkaline conditions (half
life < 1 day at 25°C). Under more neutral condisioits hydrolysis is still very rapid.

This study is no longer considered appropriateesimz main test was performed for pH 9 and only
two temperatures were tested for pH 7, even th@ubfiso of 2.4 hours was seen at 50°C. Previous
conclusions have been summarized in this monograph.

The study is considered as supplementary informati

A new study_(Gocer, 2016) was submitted for the EMiew on the hydrolytic degradation of
clofentezine. The study followed the OECD guidelidel (April 2004) and was conducted to GLP.
A kinetics assessment of these data (Spickermdirgf2R-34979b (CA 7.2.1.1/05) was performed
in accordance with FOCUS (2006) guidance on tha daherated from this study and submitted for
the EU review. Summaries of both studies are ptedemelow, with robust summaries presented in
Annex | of this dossier.

Author(s): M. Gocer (2016)Submitted for the purpose of renewalReference: B.8.2.1.1
Title: [*C]-Clofentezine hydrolysis as a function of pH

Guidelines: OECD No. 111; ‘Hydrolysis as a Function of pH’; é¢uted 13 April 2004
GLP: Yes (certified laboratory)

Summary:

This study was provided by the applicant in ordercomply with the new data requirements
according to OECD 111.

The hydrolytic behaviour of'fC]-clofentezine was studied at pH 4, 7 and 9 ineags solution at
different temperatures. A Tier 1 preliminary testsypperformed at each pH and 50°C.

[*“C]-Clofentezine was stable at pH4, accounting 4% AR after 168 hours*’C]-Clofentezine
degraded rapidly at pH 7, accounting for 19.5% ARral68 hours. {'C]-Clofentezine degraded
rapidly at pH 9, accounting for 3.1% AR after 5 hou

A Tier 2 test was performed at pH 7 and 9 at 2025 50°C.

The metabolites AE C593600 (maximum occurrence ®88% AR at pH 9 and 25°C and after
504 hours), 2-CBZ (maximum occurrence with 27.5 ® & pH 9 and 50°C and after 504 hours)
and 2-CBA (maximum occurrence with 50.6 % at pHn@ &0°C and after 99 hours) were each
observed. The metabolite 2-CBN was not detected.

The DTsp values for the pH 7 samples were 828, 526 andI8urs at 20, 25 and 50°C, respectively.
The DTso values for the pH 9 samples were 81.4, 62.8 aBd40hours at 20, 25 and 50°C,
respectively. The Dgh values have been superseded by a new full FOCb&igs assessment of
these data (Spickerman 2016).
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Findings:

The DTsp values for the pH 7 samples were 828, 526 andI8urs at 20, 25 and 50°C, respectively.
The DTso values for the pH 9 samples were 81.4, 62.8 aBd40hours at 20, 25 and 50°C,
respectively. The Dgh values have been superseded by a new full FOCO&igs assessment of
these data (Spickerman 2016).

This study was accepted by the RMS. Taking intmantprevious considerations from EFSA in the
initial approval of the substance, the concentratiosed in this study both in Tier 1 (0.5 mg/L) and
in Tier 2 (0.3 mg/L) made its acceptability doulbtlccording to the RMS, since the solubility oé th
substance is 2.52 ug/L. However, the high transétion of clofentezine into the products even when
a complete hydrolysis is reached in the study perdmd the low percentage of AR in non-resolved
residues tend to indicate that loss of clofenteBraue to hydrolysis and not via precipitationu$h
the study was considered valid.

Additionally, it should be noted that the mass bataof AR was around 90%. However, just three
points data were under the lower limit of 90% ofssdalance. Therefore, data were considered
valid.

The kinetics of this study have been assessed dingoto FOCUS degradation kinetics guidance
(2006). Results of DT50 values are obtained from kinetic evaluation in the subsequent study
(Spickermann, 2016f, KCA 7.2.1.1/05).

Author(s): G. Spickermann (2016fsubmitted for the purpose of renewalReference: B.8.2.1.1
Title: Kinetic evaluation of the decline of clofenteziaed its metabolites observed in a hydrolysis
study.

Guidelines: FOCUS (2006) EC Document Sanco/10058/2005 vetsion

GLP: No

Summary:

The hydrolytic degradation behaviour of clofentezand its metabolites, AE C593600, 2-CBZ and
2-CBA at pH 4, 7 and 9 in water and 20°C, 25°C adtC, was investigated by kinetic analysis.

The data were analysed using the CAKE versioh (2@16) package according to guidance provided
by FOCUS (2006). D& and DTy values were calculated for comparison with reléwsamdy triggers
and persistence criteria.

The FOCUS (2006) flowcharts for calculating peesise/trigger and modelling endpoints have been
followed. Each soil has been considered followimg $teps in the flowchart.

Findings:

The DTso and DTy values of clofentezine were shown to be in thgeaof 0.592 to 833 hours and
74.7 to 3,420 hours, respectively.

The DTsp and DTy values of AE C593600 were shown to be in the rasfgE2.1 to >10,000 hours
and 3,480 to >10,000 hours, respectively.

The DT5g and DTgg values of 2-CBZ were both shown to be >10,000 sour

The DTsp values of 2-CBA were shown to be in the range,80Q to >10,000 hours and the §T
value was >10,000 hours.

9 Fits generated by CAKE version 3.1; reports geieer by CAKE version 3.2
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11.1.4 Other convincing scientific evidence
No data available.

11.1.4.1 Field investigations and monitoring data (if relevat for C&L)
No data available.

11.1.4.2 Inherent and enhanced ready biodegradability tests
No data available.

11.1.4.3Water, water-sediment and soil degradation data (ioluding simulation studies)
Aerobic mineralisation

A new study (llieva, D. (2016) was submitted foe tBU review on the aerobic mineralisation of
clofentezine in surface water. The study followe@ED guideline 309 (November 2004) and was
conducted to GLP. A summary is provided below, aitobust summary provided in Annex | of this
dossier.

Author(s): D. llieva, 2016

Title: Aerobic mineralisation of [tetrazinéC(U)]-clofentezine in surface wateNEW STUDY.
Submitted with the purpose of renewal.

Guidelines: OECD 309

GLP: Yes (certified laboratory)

Summary:

The degradation of clofentezine under aerobic d¢@mri was investigated in one natural German
surface water in the dark.

[Tetrazine“C]-clofentezine was applied to the surface wategit® nominal test concentrations of
4.0 and 41.3 pg/L. The samples were incubatedem#nk at 20 + 2°C under constant bubbling of air
through the water. Traps for organic volatiles aatbon dioxide were used.

Six samples were treated with [ring*¢G]-sodium benzoate at a concentration of 8.5 pgitl a
incubated under test conditions for99 up to 7 dayeerify biological activity in the test systenou
further samples were treated with [Tetrazif@}-clofentezine to give a concentration of 41.3lug/
and incubated under sterile conditions at 20@& and in the dark for up to 2 days. Additionallypt
blank controls were treated with the highest leoklsolvent dosed and used to verify pH and
dissolved oxygen concentration of the test systéumisig the incubation period.

The mass balance in the water system with the mveentration ranged from 96.3% to 103.8% AR
throughout the entire study. The mass balanceamiter system with the high concentration ranged
from 90.0 to 104.4% AR.

Findings:

CO, and organic volatiles were observed the low commaéaon test system in amounts up to 10.8%
and 4.6% AR, respectively. In the high concentratiest system CfQOand organic volatiles were
observed at 3.6 and 3.1% AR, respectively.

In conclusion, {*C]-clofentezine degraded rapidly (EyTof 5.6 ti 7.2 days in the 4.0 and 41.3 pg/L
samples, respectively) to AE 593600, C-CBA, 2-CBdrbon dioxide and low levels of unknown
metabolites.
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Water/sediment

Regarding water/sediment system, two studies ardatmy study (Leake and Arnold, 1983c, R-
12696 and a kinetic evaluation study (Jene, 20013801) were included in the submission for
Annex | inclusion under Directive 91/414/EEC andreveleemed acceptable following evaluation
and peer review at EU level (2009). However, adteleeper revision, these studies are not accepted
due to show low recovery of mass balance (Leake Amobld, 1983c) and Dgh of clay loam
water/sediment system cannot be obtained by a SiRétik model because do not show an
acceptable fit (Jene, 2001), respectively.

In addition, two new studies (Turk, 2014, R-239G6al Spickermann, 2016g, R-23966b) were
submitted for the EU reivew on the degradation lofentezine in water/sediment systems. The
study followed the OECD guideline 308 (April 200@8hd was conducted to GLP. A kinetics

assessment Spickerman, G (2016) was performectordance with FOCUS (2006) guidance on the
data generated from this study. Results obtained@urk, 2014 provide information about acidic

water bodies of water/sediment systems. Additignalese studies provide a worst case data.
Therefore, these results were proposed as new grigddables 2.8.2-04). The major metabolite
formed was 2-chlorobenzoic acid (2-CBA).

Summaries of both studies are presented below, ithst summaries presented in Annex 1 of this
dossier.

Author(s): R. Turk, 2014

Title: [14C]-Clofentezine — Aerobic aquatic sedimenmetabolism. New study. Submitted with
the purpose of renewal. Reference: B.8.2.2.3Repd\ib: R-23966a

Guidelines: OECD Guideline 308. OPPTS Guideline 835.4300

GLP: Yes (certified laboratory)

Summary:

The degradation of clofentezine under aerobic dmr was investigated in two water sediment
systems — Taunton River (sandy loam) and Weweditier (sand). [Tetrazine-&C] clofentezine
was applied to give an nominal concentration ofrgiL.

The major degradation product for the total systeas 2-CBA, with a maximum level at 26.7% AR

at 58 DAT. A minor metabolite, AE C593600, was saenccur, with maximum levels of 3.9% AR,

and several minor unknowns were observed, nonehwhweached >5% AR at two consecutive time
points.

Findings:

The DTso values of clofentezine in aerobic water and th&altgystem were 7.6 and 27 days
respectively for the Taunton River system, and i 28 days respectively for the Weweantic River
system (assuming first order kinetics). ThegpPMalues of clofentezine in aerobic water and thal to
system were 25 and 89 days respectively for thentbau River system, and 49 and 94 days
respectively for the Weweantic River system (assgnfirst order kinetics). The B and DTy
values have been superseded by a new full FOCUSiésnassessment of these data (Spickerman,
2016).
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Author(s): G. Spickermann, 2016gNEW STUDY. Submitted with the purpose of renewal.
Reference: B.8.2.2.4

Title: Kinetic evaluation of the decline of clofentezwigserved in two aquatic sediment systems.
Guidelines: FOCUS (2006) EC Document Sanco/10058/2005 vekion

GLP: No

This study consisted in the kinetic evaluationhs tlata obtained in the study by Turk (2014), which
was considered appropriate for calculation of hpmfsistence and modelling endpoints.

The data from these studies were analysed usingCtRKE v3.2'° (2015) software package
according to guidance provided by FOCUS (2006) dase level P-1 and M-1 kinetics (single
compartment kinetics). Bi§ and DTy values were calculated for comparison with reléxaondy
triggers and persistence criteria and separatgy Dalues were calculated for use as modelling
endpoints.

Findings:

The clofentezine persistence §WValues in the total system ranged from 16.5 tal&w and D
values ranged from 76.4 to 123 days. Modellingl teyatem DT, values ranged from 23 to 37 days,
with a geometric mean of 29.2 days.

The clofentezine persistence §values in the surface water ranged from 3.21 ¥ d8ays and
DTy values ranged from 25.4 to 38.1 days. Modellindesxe¢ water D, values ranged from 7.7 to
11.5 days, with a geometric mean of 9.4 days.

The clofentezine persistence gTvalues in the sediment ranged from 34.3 to 36 danyg DTy
values ranged from 114 to 120 days. Modelling s@rfaater DT values also ranged from 34.3 to
36 days, with a geometric mean of 35.1 days.

The 2-CBA persistence RJ value in the total Weweantic River system was dysdand the Ddp
value was 43.2 days. The modelling total systergopDdlue was also 13 days.

A kinetics assessment was not performed for thematsediment in the Weweantic River system or
the Taunton River system as only low levels of 2ACGH limited sampling intervals were observed.

Results from this kinetic evaluation indicate thebfentezine cannot be considered rapidly
biodegradable according to these criteria.

11.1.4.4 Photochemical degradation

There are four studies available on photochemiegrablation. Three studies were included in the
submission of the revised dossier (March 2009).

The study by Brice, A (2007) was included in theraission of a revised dossier (March 2009) but
was not included in the peer review at EU level0@0 The study followed JMAFF test guidelines
(Section 2-6-2, November 2000) and SETAC procedtoesssessing the environmental fate and
ecotoxicity of pesticides (section 10, March 19863 was conducted according to GLP. A second
study (Dean, 2007) was also submitted in the Elitvevand was a calculation based on the result of
the first study. Summaries of both studies are idiex¥ below, with robust summaries provided in
Annex | to this dossier. The third study (Kelly 583 was was considered as supplementary
information.

10 Fits generated by CAKE version 3.1; reportsegated by CAKE version 3.2
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Author(s): A. Brice, 2007PREVIOUSLY SUBMITTED

Reference: B.8.2.1.2

Title: [*C]-Clofentezine: Photodegradation and quantum yieldater.

Guidelines: IMAFF test guidelines section 2-6-2 (24 Novemi@g®

SETAC procedures for assessing the environmental dad ecotoxicity of pesticides, section 10
(March 1995).

GLP: Yes (certified laboratory)

Summary:

The photodegradation and quantum vyield of clofeneeavas investigated in aqueous buffered

solution at pH 5 and natural watet’G]-Clofentezine was applied at a nominal applicatiate of

2 ug/L to test vessels (buffer and natural watedeu sterile conditions and vessels were incubated
for up to 15 DAT under continuous irradiation at223°C. Control vessels were likewise treated and
were incubated under continuous darkness for Up OAT at 25 + 2°C.

Findings:

The DT50 values for clofentezine were determined¢05.88 and 11.35 in the pH 5 buffer for
irradiated and dark samples, respectively. The DU&Qes for clofentezine were determined to be
19.54 and 37.71 in the pH 5 buffer for irradiated dark samples, respectively.

The DT50 and DT90 values of clofentezine for Eurepere estimated as 3.54 and 11.75 days,
respectively, at 25°C.

This study has not been previously evaluated aniN. The study has been carried out following the
Guideline JMAFF. It has been provided by the appitcin order to comply with the data gap 4.4
opened on 13-15 January 2009 in the PRAPeR Expe#tig 62 which was also considered a
formal data gap in the published EFSA Scientifip&¢e (2009), 269, 25-113.

The results obtained in this study have been pexpas new endpoints. Photolytic degradation of
active substance and metabolites above 10%: DT58.88 days; Quantum yield of direct
phototransformation in water at>290 nm = 7.97x10-5 molecules degrades/photon.

Estimated DT50 values at 30°N, 40°N and 50°N anpqgwed from the calculations obtained in the
subsequent study (Dean, 2007, KCA 7.2.1.2/03).

Regarding metabolites, clofentezine degraded udulect photolytic conditions, in the pH 5 buffer

to major metabolites 2-CBN and 2 CBZ, minor metaboR-CBA, other unknowns and no

degradation to carbon dioxide occurred. In the mbseof light, in the pH5 buffer, clofentezine

degraded to major metabolites 2-CBN and AE C5936&ti6pr metabolites 2-CBZ and 2-CBA and

other unknowns. In natural water under light andkdaonditions, clofentezine degraded to major
metabolite 2-CBN, minor metabolites 2-CBZ, 2-CBA; £593600 and other unknows.

In buffer solutions, an unknown metabolite was w#10% ARin the irradiated and dark samples
but it was not detected in natural waters, so & wat considered later.
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Author(s): G. Dean, 2007. NEW STUDY. Submitted for the purpose of renewalfeRence:
B.8.2.1.2

Title: Clofentezine (Apollo 50 SC) —Calculation of the real half-lives of aqueous physis using
GCSOLAR.

Guidelines: None

GLP: No

Summary:

The GCSOLAR program was used to determine theha&lives at three latitudes (30° N, 40° N and
50° N), and at three seasons (spring, summer anchaj

Findings:
Clofentezine was found to degrade under photobgitditions with a D3, value of 3.54 days.
The DTsp values were found to be in the range of 2.67 68 Blays across the latitudes and seasons.

Author(s): Kelly, 1985b.PREVIOUSLY SUBMITTED (new summary)

Reference: B.8.2.1.2

Title: The photodegradation of'f]-Clofentezine in water under sunlight conditions.
Guidelines: None

GLP: No

Summary:

The aqueous photolysis of clofentezine was studietlin accordance with any guideline or to GLP.
However the study predated the requirement for G1993), was adequately reported and was
considered acceptable.

Clofentezine was observed to undergo relativelydrahotolysis, with the first order 3§ reported

to be < 7d (compared to the hydrolysis half-lifedark controls of >31 d). The major photolysis
product was 2-chlorobenzonitrile which accounted 7d.6% AR after 31 d. Other metabolites
detected included 2-chlorobenzaldehyde, 2 chlorpéide and 2-chlorobenzoic acid, all present at
<10% AR throughout and at similar levels in botghti and dark controls. Total recovery of
radioactivity from the photolysis samples was 36482%.

Findings:

According to EFSA Scientific Report (2009) 269, P83, this study was not considered reliable and
the experts’meeting identified a formal data gapafmew photolysis study in water. However this
data was was not considered essential to finaheeBU assessment. After the PRAPer Expert
Meeting 62 (13-15 January 2009), it was concluded photolysis was unlikely to be a significant
route of dissipation in most natural surface watensl it was considered that an additional photelys
study under controlled conditions would have adede at that point. However, the RMS proposed
that if further assessment was required a full watédn of photolysis with a new study should be
performed to ensure that the assessment is basie@ omost appropriate information.

The study was considered as supplementary informatn.

Author: S. Heinicke (2016).
Title: [*C]-Clofentezine phototransformation dfC]-Clofentezine — soil photolysis. ADAMA Irvita
NV, Unpublished report No.: R-34977 ADAMA Irvita NWnpublished report No.: R-34977

Guideline: SETAC 1995 Procedures for assessing the envimotahdéate and ecotoxicity of
pesticides
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Summary:

The objective of the study was to determine thetgthansformation of 'fC]-Clofentezine in soil-
soil photoloysis. The photodegradation rate '8€]-Clofentezine was studied in one European soil
with continuous irradiation that simulate natunahlgght conditions at 20 °C.

The study follow the Test Guideline “SETAC 1995 &adures for assessing the environmental fate
and ecotoxicity of pesticides” and in a broad mann®©ECD Draft Documment:
Phototransformation of chemicals on soil surfacésg, report have some deviations from the guides
and there is some uncertainty associated to thésada it is not possible to conclude.

Clofentezine degraded steadily in the irradiatedas with 64.5% AR remaining at 333 HAT. One
major metabolite, 2-CBN, was observed in the it samples, accounting for a maximum values
of 17.4% AR. All other metabolites in the irraditeamples accounted for < 3.0% AR. No notable
degradation of clofentezine was observed in th& dantrol samples with 94.9% AR remaining at
333 HAT. All metabolites in the dark controls wgmesent at < 2.0% AR.

Findings:

Clofentezine photodegraded steadily on a soil serta 2-CBN, minor metabolites, bound residues
and carbon dioxide.

The DT50 and DT90 values have been supersedeahbw dull FOCUS kinetics assessment of these
data (Spickermann (2016a, R-34977b, CA 7.1.1.3/03).

This study consists of the kinetic evaluation ¢f trecline of clofentezine and its metabolite 2-CBN
(2-chlorobenzonitrile) observed in a soil photadystudy. ADAMA Irvita NV, Unpublished report
No.: R-34977b

Author: G. Spickermann (2016a). NEW STUDY.

Title: Kinetic evaluation of the decline of clofentezirend its metabolite 2-CBN (2-
chlorobenzonitrile) observed in a soil photolydisdy. ADAMA Irvita NV, Unpublished report No.:
R-34977b

Guidelines: FOCUS (2006)

GLP: NA

Summary:

The degradation behaviour of clofentezine and iwstamolite, 2-CBN, on soil surfaces with
continuous irradiation to simulate natural sunlighs been investigated in one study. The data from
this study have been used to determine the irrediisoil half-life of clofentezine and 2-CBN.

Findings:

The clofentezine persistence/trigger DT50 and DMues were 1,210 and >10,000 hours,
respectively.

The 2-CBN persistence/trigger DT50 and DT90 valuere 1,380 and 4,590 hours, respectively.

The RMS reviewed the study and indicated that DV&ldies were higher than the duration of the
experiment. The last data point had to be remaligzl to the low AR in the experiment. After
removing the last data point the last experimegs deas 168 hours equivalent to 15 dyas of sunlight.

Metabolite CBN (2-chlorobenzonitrile) did not reaah equilibrium plateau and its concentration
increased in last measure.

SFO was the kinetic calculation choosen by the RMS.
The statistics of persistence/trigger endpointclofentezine are presented below
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The statistics of persistence/trigger endpointslofentezine are presented below

Soil Kinetic [DT50 [DT90 (d) [Chi? (%) M (0) Parameter |CI Cl Upper|Prob <t
model  |(d) Lower
2.4 SFO 18.1 [>1000 | 1.95 95.31 1.597e- [1.247€%0.002 2.22¢-
Klaumann
2016a FOMC |>100051000 |1.669 | 96.76 | 02205  |0.012 0453 [0.0481
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1.1206 -1.244 [3.485 919
0.9342 0.9004 0.968 |, 5, 12
HS 19.2 |[>1000 | 0.6242| 995 3.163e- [1.301e%0.050 |0.0052
1.359¢2 1.064e30.002 |9 13e8
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The degradation behaviour of clofentezine and itstatolite, 2-CBN, on soil surfaces with
continuous irradiation to simulate natural sunligas been investigated in one study. The data from
this study have been used to determine the irredlistil half-life of clofentezine and 2-CBN.

The clofentezine persistence/trigger DT50 and DMues were 1,210 and >10,000 hours,

respectively.

The 2-CBN persistence/trigger DT50 and DT90 valuese 1,380 and 4,590 hours, respectively.

11.2 Environmental transformation of metals or inorganic metals compounds

Not applicable.

11.2.1 Summary of data/information on environmental transformation

Not applicable.
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11.3 Environmental fate and other relevant information

11.3.1 Adsorption and desorption in soil

Adsor ption/desorption Freundlich Adsorption coefficient| Traub, M. (2016)
Adsorption/desorption properties 2dsorptions values indicate
of clofentezine in four European coefficients chemical is slight to
soils corrected for inmobile class.
organic carbon i i
OECD 106 Test Guideline and | coreon: ranged Adsorption partically
GLP irreversible.
- from 3753.7 crifg
to 17318.6 criig.

Two studies to address the data requirement foratis®rption desorption of clofentezine (Leake,
1989, R-12710, CA 7.1.3.1/01) and Mackenzie, 18893254, CA 7.1.3.1/02) were included in the
submission and peer review at EU level (2009).hBwtdies are considered supportive information.

A new study (Traub, 2016, R-34978, CA 7.1.3.1.1/083 been performed to provide experimental
values for clofentezine and is summarized in toisutnent.

Auithor: M. Traub (2016). NEW STUDY

Title. [Tetrazine*’C(U)]-clofentezine determination of adsorption/dpsion behaviour in four
soils. ADAMA Irvita NV, Unpublished report No.: R4378

Guidelines: OECD Guidelines 106 (1981)

GLP: Yes (certified laboratory)

Summary:

The objective of this study was to determine thsoggtion/desorption properties of [tetrazine-
4c(U)]-clofentezine in four different European soflsUFA 2.2, 2.3, 6S and Bulgarian soil BU).
The study follows the Test Guideline “OECD 106" &dP.

The adsorption test was performed at five test eotmations between 3.24 and 317 ng/mL in 0.01 M
calcium chloride solution and soil mixtures (salwion ratio of 1:100). The samples were shaken
for 24 hours. After which the supernatants werelyseal by LSC. The Freundlich adsorption
coefficients were calculated (KF, KFOC and 1/n).

Findings:

The adsorption KFOC values ranged from 3754 to 278il/g and the 1/n values ranged from
0.7914 to 0.9739.

11.3.2 Volatilisation

Author(s): A. van der Gaauw (2001a)

Title Investigation of the volatilisation of*fC]-clofentezine from soil and plant leaf surfaces.
PREVIOUSLY evaluated in DAR 2005.Reference: B. 8.3.2/01

Report No: R-13319

Guidelines: BBA Guidelines (Part IV, 6-1, 1990)

GLP: Yes (certified laboratory)
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Summary:

One study on the volatilisation properties of ctaézine [van der Gaauw, A. 2001] was included in
the submission for Annex | inclusion under Direeti91/414/EEC and was deemed acceptable
following evaluation and peer review at EU leveD@2). A conclusion is provided below, with a
robust summary provided in Annex | of this dossier.

To estimate the rate of volatility, the amountsrafliolabelled test item recovered at different

sampling times were related to the initial appleedount. The mean mass balances from the soil
samples ranged from 99.6% to 106.1% AR. The measshalances from the leaf samples ranged
from 94.1% to 99.3% AR.

Findings:

Over the 24 h period volatile losses were reportede 1.1% to 1.8% AR from plant surfaces, and
0.8% to 1.7% AR from the soil surface. This washwitthe analytical precision of the radioactivity
measurements (x 2% AR), and therefore it was caecluhat clofentezine was not volatile from leaf
or soil surfaces.

11.4 Bioaccumulation
Table 47: Summary of relevant information on bioaccumulation

Method Results Remarks Reference
Partition coefficient n- log Pow = 4.09 at 25°C log & = 4.09 indicates fa Bright, A A.S
octanol/water, potential for bioaccumulation| &Stalker, A.M.

1990

Clofentezine (purity
99.9%); OECD 107

The study is accepted.

Partition coefficient n-
octanol/water;

Clofentezine (purity
99.7%); OECD 117

log Pow = 4.1 at 40°C (g
pH 2.0, 7.0 and 9.0)

fThe study concluded that t
partition coefficient is ng
affected by pH

The study is accepted.

heMuhlberger, B
t (2001)

Biconcentration testin

Clofentezine whole fish

Due to several methodologidg

al Anonymous

bluegill sunfish. BCF: 248. concerns, the study was not (1987)
accepted. B.9.2.2/04-05
US EPA Guideline Depuration whole fish Anar;ygg;)us
- . 0,
560/B82-002 and EG10 | (after 7 days): 93% B.9 2 2/04-05

ES57; purity 99.2%
(technical) and 99.6 %
(radiochemical)

11.4.1 Estimated bioaccumulation

As experimental data are available, estimations@dccumulation potential are not required.
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11.4.2 Measured patrtition coefficient and bioaccumulationtest data

Author(s): Bright A.A.S and A.M.Stalker (1990)

Title: Clofentezine determination of the partition ca@ént between octanol and water at 25°C.
Guidelines: Method A.8 of the European Community (1984)1 Hase the OECD Test Guideline
107 (1981).

Summary:

Clofentezine determination of the partition coeéfid between octanol and water at 25°C. The study
followed the OECD Test Guideines 107 (1981).

Findings:

The partition coefficient (P) of clofentezine beeme n-octanol and water at 25°C was determined by
a shake-flask method over a range of concentrainddound to be P=12411, lgd® = 4.09

Author(s): Muhlberger B. 2001
Title: AE B084866 Partition coefficient N-Octanol/WafelPLC Method).
Guidelines: OECD 117

Summary:

The partition coefficient (N-octanol/water) of ABDB486 was determined according to OECD 107
guideline and EEC-guideline 92/69/EWG a 8, HPLChodt Therefore 9 neutral calibration

substances were injected into a HPLC-system under same analytical conditions (column

temperature 40°C) as the test substance. Thetel#nadjusted on three different pH values (pH
2,7,9) to check pH dependence of the partitionfaeit. A calibration curve was created by using
the measure retention times (log K-values) and khewn log Pow values of the calibration

substances for linear regression.

The measured log K-value of the test substanceniths the calibrated log Log K-range.
Findings:

The partition coefficient (N-octanol/water) and LBgw for the three pH 2, 7 and 9 was 12589 and
4.1 respectively. Thus, it can be concluded thatgdartition coefficient was not affectd by pH and
was 4.1.

Author(s): B.2.2/04-05; B.2.2/04-05. In DAR (2005). Annexéference IIA 8.2.3

Title: Determination of the accumulation and eliminatafn*“C]-Clofentezine in Bluegill sunfish
(Lepomis macrochirys Clofentezine: Bioconcentration of clofentezinebiuegill sunfish
Guidelines: US EPA 560/B-82-002, EG10, E57 (1982)

GLP: Yes

Summary:

This study amied to determine the accumulation elimdination of [14C]-Clofentezine in bluegill
sunfish Lepomis macrochirys

Bluegill sunfish were exposed in a flow throught ®gstem to a nominal concentration of 0.03 mg/L
of [*C]-Clofentezine for a period of 14 days followed@¥ day period of depuration in fresh water.
The overalllwhole body) BCF was 248x, with small amounts (3%ees) of clofentezine detected in
all tissue types, equivalent to a concentratiorapproximately 0.2 pg/g in the whole fish. The
majority was present in the viscera. After 7 dagputation, 93% of the accumulated residues had
been eliminated from the whole body of the fish.
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Findings:
A summary of the bioaccumulation of clofentezindlnegill sunfish is presented in the table below.
Table 48: Bioaccumulation of clofentezine in bluegill suthfis

Fraction Concentration| BCF Depuration (%)
of [cl 1da 3 days 7 days
residues y y y
(mg/L)
Viscera 75.7 2294 68 94 96
Edible tissue | 1.3 39 86 91 93
Non-edible 2.4 73 64 73 78
tissue
Whole fish 8.2 248 70 90 83

The overall (whole body) BCF was 248x, with smafiaints (3% or less) of clofentezine detected in
all tissue types, equivalent to a concentratiorapproximately 0.2 pg/g in the whole fish. The
majority was present in the viscera. After 7 dagputation, 93% of the accumulated residues had
been eliminated from the whole body of the fish.

This study was not accepted by the RMS, who idedtiEeveral concerns. First, a dynamic test
system was used instead of the flow-through testmenended in OECD 305. As clofentezine is
rapidly hydrolysed (<14 days), it could not be destoated that the total radioactivity measured in
the water was the parent compound. Additional dates considered necessary to prove that
concentration of the parent compound was mainailoeithg the uptake phase.

Additionally, no data were available to calculdte tipid-normalised, kinetic bioconcentration facto
(BCK_) and the Lipid-normalised growth corrected bio @amtration factor (BCE) according the
requirements of the current guidelines (CD TG 3@8y no justification was presented.

The mean measured concentration of clofentezinevall the time of the study was determined to be
0.033 mg/L. This concentration exceeds the watkibdiy of clofetezine (2.52 pg/L) and hence, in
accordance to OECD TG 305, one of the validityecidt of the test is not met.

The fact that the water concentration of clofentezs higher than its limit of solubility indicatésat
the bioavaible fraction of clofentezine by fish water during the uptake phase is unknown.
However, the BCF can be estimated only if constisdolved exposure level is maintained during
the uptake phase.

The limit of solubility of clofentezine (2.52 pg/lgould be considered as the maximum dissolved
exposure concentration in water during the studased on this assumption, the BCF could be
estimated using the residue level reached on tistemdy-state resulting on BCF = 3216 (8.2 mg
as/Kg/2.52 ug/L)

In the opinion of the RMS, this estimation of BCitaél uncertainties as well as the value of BCF
reported by B.9.2.2/04-05. However, the BCF = 3246ld be used as an unrealistic but worst-case
approach for assessing the seodncary poisoninigda éd mammals eating fish.

The RMS considered that a new study should be gtdaimby applicant as confirmatory data, and
requested a new bioconcentration study in fishrdeoto confirm the bioaccumulation potential of
clofentezine.

The Log Kow of clofentezine is 4.09, this is greater thanttigger value of 4 in the CLP Regulation
and so indicates a potential for bioaccumulationthVkegards to the bioaccumulation potential, the
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study on the bluegill sunfish (Lepomis macrochirtegulted in a bioconcentration factor (BCF) of
248. However, during the review, the RMS identifsglveral concerns. First, a dynamic test was
used insteadof the flow-through test recommended®ECD 305, and the number of volume
replacement through each test chamber per daytistated. Additionally, clofentezine is rapidly
degraded by hydrolysis (<14 days), and is not yikel be found in a stable concentration over the
exposure period. Although the level of radioactwsgs stable throughout the test, this may have
been adscrbibable to both the parent and metabdbtened. The RMS considered that additional
data was needed to prove that the parent compaumzkgtration in the test chamber is maintained
during the uptake phase. Secondly, the mean nmeghsumcentration of clofentezine during the
duration of the study was determined to be 0.033Lmghis concentration exceeds the water
solubility of clofentezine (2.52 ug/L). Therefotbe experiment does not meet one of the validity
criteria OECD 305 test guideline, which requiresttthe concentration of the test substance is below
its limit of solubility in water. The BCF can bstamatd only if constant dissolved exposure lesel i
maintained during the uptake phase.

According to the RMS, the BCF could be estimatadgighe solubility of clofentezine (2.52 pg/L)
as the maximum dissolved exposure concentratiomaiter during the study, and the residue level
reached on fish at steady-state resulting on BCEL638.2 mg as/Kg / 2.52 pg/L). Both this
estimation of the BCF and that reported by B.904A)5 entails uncertainty. The BCF = 3216 culd
be used as unrealistic but worst-case approachageessing secondary poisoning in birds and
mammals eating fish. Nevertheless this value tsrobust enough and the RMS requested a new
study to be submitted as confirmatory data.

In the absence of a reliable bioaccumulation stdidg, information of the octanol/water partition

coefficient should be taken into account to evautite substance’s bioaccumulation potential.
Already at the DAR and addenda in 2005, as weltabhe EFSA Conclusion in 2009, the log Kow

value of 4.09 was accepted. This log Kow can besidened to reflect the bioaccumulation potential
of clofentezine.

11.5 Acute aquatic hazard

Table 49: Summary of relevant information on acute an chimhquatic toxicity of clofentezine and
its metabolites

Method Species Test substance Results Remarks Reference
(purity)
Acute toxicity of Clofentezine
Acute Rainbow trout Clofentezine 96 hour LGp Since the Anonoymou
toxicity to (Oncorhyncus (98.6%) >0.0146 mg/L, toxicity S (1986)
fish mykis9 [1“C]-clofentezine, based on mean |endpoint was B.9.2.1/01
The study purity not stated. | measured above the watef  1986)
was in line concentrations. solubility, the
with OECD result cannot be
203 considered
Therefore the
study is
considered
supplementary
information.
Supplementary
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Method Species Test substance Result$ Remarks Reference
(purity)
Acute toxicity of Clofentezine
Acute Bluegill sunfish Clofentezine, 96 hour LGy>0.25 | Since the Anonoymou
toxicity to (Lepomis (99.8%) mg/L, based on | toxicity s (1981)
fish macrochirus) mean measured |endpoint was B.9.2.1/02
concentrations. above the watef
solubility, the
result cannot be
considered
reliable.
Therefore the
study is
considered
supplementary
information.
Water flea Clofentezine, RMS: Since the Barrett, K.N
Acute (Daphnia magna) |(99.8%) 48 hour EG, toxicity &Arnold
toxicity to >0.001123 mg/L |endpointwas | D.J. (1988)
aquatic above the watef
nvertebrates EC>0.00084 | recii canmor b
Guideline: mg/L, based on | considered |
OECD 202 | mean measured | gliable
and US EPA concentrations. '
EG1 31:
5007-5009 Therefore the
study is
considered
supplementary
information.
Acute Water flea Clofentezine, RMS: Since the Lines, D
toxicity to (Daphnia magna) |(99.0%) 48 hour EC50 toxicity (1981)
aquatic >0.00004 pg/L endpoint was
invertebrates above the watef
Guideline US solubility, the
EPA 660/3- result cannot b¢
75-009(1975 considered
and US EPA reliable.
draft (1978)
Therefore the
study is
considered
supplementary
information.
Acute Green algae Clofentezine, 120h EGy>0.32 Supplementary| Oldersma, Hj
toxicity to (Scenedesmus (purity not stated) | mg/L, based on Hanstveit, A
algae pannonicus ) nominal 0. &
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Method Species Test substance Results Remarks Reference
(purity)
Acute toxicity of Clofentezine

Guideline concentrations. Pullens,
Dutch draft M.A.H.L
NEN 6506 (1983)

Method Species Test substance Results Remarks Reference

(purity)
Acute toxicity of metabolites

Acute Rainbow trout 2-Chlorobenzoic |96 hour LGz>100 |Accepted Anonoymous
toxicity to (Oncorhyncus acid (2-CBA) mg/L (2010a)
fish mykiss) B.9.2.1/07
Guidelines:
OECD 203
Acute Rainbow trout 2- 96 hour LG>22 | Accepted Anonoymous
toxicity to | (Oncorhyncus Chlorobenzonitrilg mg/L (2001a)
fish mykiss) B.9.2.1/06
Guidelines:
OECD 203
Acute Rainbow trout AE C593600 96 hour L& Accepted Anonoymous
toxicity to (Oncorhyncus >5.30 mg /L based (2001a)
fish myk|SS) on nominal B.9.2.1/08

L concentration
gé’gg';gg >2.81 mg/L based
and OECD on measured
126 (2010) concentration
Acute Rainbow trout AE F092117 96 hour L£>100 | Accepted Anonoymous
toxicity to | (Oncorhyncus mg/L based on (2001a)
fish mykiss) nominal B.9.2.1/09

concentrations

Guidelines:
OECD 203
and OECD
126 (2010)
Acute Water flea 2-Chlorobenzoic |48 hour LGy>100 |Accepted Kuhl, R.,
toxicity to (Daphnia magna) |acid (2-CBA) mg/L Deierling T.
aquatic (2010b)
invertebrades$
Guidelines:
OECD 202
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R)

Method Species Test substance Results Remarks Reference
(purity)
Acute toxicity of metabolites
Acute Water flea 2- 48 hour EG=13 |Accepted |Wetton, P.M.,
toxicity to (Daphnia magna) | Chlorobenzonitrilg mg/L Mullee, D.M.
aquatic (2001B)
invertebrates|
Guidelines:
OECD 202
Acute Water flea AE C593600 48 hour L£>1.54 | Accepted Eser, S. (2015
toxicity to | (Daphnia magna) mg/L
aquatic
invertebrades$
Guidelines:
OECD 202
Acute Water flea 2- 48 hour LGs>100 | Accepted | Dogerloh, M.
toxicity to | (Daphnia magna) | Chlorobenzamide| mg/L (2003)
aquatic
invertebrades$
Guidelines:
OECD 202
Toxicity to | Algae Metabolite 2-CBA| 72 hour Erg= 47 | Accepted | Mead, C.
algae (Pseudokirchneriel mg/L penging on |Mulee, C.M
a subcapitata) recalculated | (2001)

NOEC for growth endpoints

and yield =

6.25mg/L
Toxicity to | Algae Metabolite 2-CBA| 72 hour Erg>100 | Accepted  |Kuhl, R.,
Algae (Pseudokirchneriel mg/L Deierling T.

a subcapitata) (2010c)

72 hr NOEC for

growth and yield =

1 mg/L
Toxicity to | Algae Metabolite AE | The ECs>5.30 |Accepted |Dabrunz, A.
algae (Pseudokirchneriel| C593600 mg/L (nominal) (2015a).

a subcapitata)
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Method Species Test substance Results Remarks Reference
(purity)
Acute toxicity of metabolites
Toxicityto | Algae Metabolite AE | The ECs,>100  |Accepted |Dabrunz, A.
algae (Pseudokirchneriel| F092117 mg/L (2015b).
a subcapitata)

Clofentezine has a low water solubility (0.00252/Imgherefore these endpoints resulting from stsidigth
the technical material were determined above thé bf solubility of the substance. No effects wesported
in these studies at the highesstt concentration possible. Studies were also ateduwith the formulate
product, MCW8927 (Apollo 50 SC), to allow for higher concentras to be tested. However in accordg
with the CLH requirements only data available wilie active substance siid be considered for t
classification. It is therefore noted that thedeafconcentrations with clofentezine are very eowative aj
no effects were observed and the concentrationshadould be tested were limited by the low soltpitf
the substance.

11.5.1 Acute (short-term) toxicity to fish

Two studies have been submitted on the acute tgxi€iclofentezine to fish. One was carried out
with rainbow trout Oncorhynchus mykisgB.9.2.1/01), and one with bluegill sunfishepomis
macrochirus)(B.9.2.2/02). In both study reports the guidelivees not stated, and only the study with
bluegill sunfish was performed according to GLmdtds. In both studies no effects were reported
at the highest concentrations tested and so thg #ues were considered to be greater than this
concentration. For the bluegill sunfish the maximcomcentration tested was 0.25 mg/L and for the
rainbow trout the highest concentration was 0.0h4f_, based on mean measured concentrations.

Author(s): B.9.2.1/01. In DAR (2005). Annex Il reference: 118.2.1

Title: Determination of the acute toxicity of'C]-Clofentezine to rainbow trouS@lmo gairdnei
using a dynamic test system

Guidelines: Not stated

GLP: No

Summary:

The 96 hour LG of [*C]-Clofentezine to rainbow troutSalmo gairdneji was assessed under
continuous flow conditions. The test was conduate®5 L volume glass vessels containing 15 L of
the test solution with a flow through rate of appnoately 4.2 L/hour. Due to the extremely low
solubility of clofentezine in water, the compounasafirstly absorbed to pumice which was then
used, via a saturation column, to supply a condeam of dissolved’{'C]-labelled clofentezine to
the fish. A mean measured concentration of 4} @lofentezine/L was determined in the test vessels
throughout the exposure period.

Findings:

No mortalities were recorded during the exposumgogen either treatment or control vessels. The
96 hour LG of clofentezine to rainbow trout is therefore geeahan the maximum concentration
used (14.6ug/L), and therefore greater than its maximum sdilybn water. Study did not follow
GLP.

The study was considered supplementary
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Author(s): B.9.2.1/02). In DAR (2005). Annex Il reference: 118.2.1

Title: Determination of the acute toxicity of NC21314btaegill sunfish Lepomis macrochirgs
Guidelines: Not stated

GLP: Yes

Summary:

The acute toxicity of clofentezine to bluegill sishf was determined in freshwater at 22°C using a
continuous flow-through system. The study was aereid to be valid in accordance with current
requirements as the validity criteria were met: mortality occurred in the freshwater control
(although 20 % mortality was reported in the sotvantrol) and dissolved oxygen levels. The mean
measured values of clofentezine were 80 — 83 %hefriominal concentrations. Therefore it is
acceptable to calculate effect concentrations basetbminal concentrations.

The test was conducted with two measured concemigadf clofentezine suspended in water, 0.25
and 0.12 mg/L. The suspension was aided by fisstadving clofentezine in acetone/Tween 80.

Only two mortalities occurred in the twenty fishGaB0 mg/L and 96 hours, and no deaths occurred
at 0.15 mg/L clofentezine at this time. Four deatbsurred at 96 hours in the solvent control but no
deaths occurred in the freshwater control at tine.t As no significant effects on mortality were
shown at either test concentration, the 96 houglv@lue is considered to be above the highest
concentration tested of 0.25 mg/L (concentrationsiurspension), and it is therefore higher than
clofentezine maximum solubility in water. k§&and LGovalues could not be calculated as there was
no dose response shown.

Findings:

The 96 hour LG, for clofentezine to bluegill sunfish was >0.25 ing¢oncentration in suspension)
and is therefore greater than its maximum solyhbilit

Only two mortalities occurred in the twenty fishGaB0 mg/L and 96 hours, and no deaths occurred
at 0.15 mg/L clofentezine at this time. Four deatbsurred at 96 hours in the solvent control but no
deaths occurred in the freshwater control at tine.t As no significant effects on mortality were
shown at either test concentration, the 96 houglv@lue is considered to be above the highest
concentration tested of 0.25 mg/L (concentrationsiurspension), and it is therefore higher than
clofentezine maximum solubility in water. k&and LGovalues could not be calculated as there was
no dose response shown

Studies have also been undertaken to assess thiytox clofentezine metabolites.

METABOLITES

Author(s); year: B.9.2.1/07 NEW STUDY.

Title: Acute Toxicity of 2-chlorobenzoic acid to rainbdmut (Oncorhynchus mykissn a 96-hour
static limit-test

Guidelines: OECD 203 (1992); Commission Regulation (EC) No /20808 Annex, Part C, C1
(2008)

GLP: Yes

Test substance2-chlorobenzoic acid

Summary:

A 96-hour static acute toxicity limit-test was pmrhed in order to evaluate the influence of 2-
chlorobenzoic acid on the mortality and sublethahgtoms ofOncorhynchus mykis#\ group of

seven rainbow trout@ncorhynchus mykissvas exposed to 2-chlorobenzoic acid at the ndmina
concentration of 100 mg test item/L. There was alsmntrol group with seven rainbow trout. The
acute toxicity to unfed juvenile rainbow trout wadstermined in an aerated static system of 12 L
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glass aquaria with 10 L of test medium under 16ré&dight and 8 hours dark (with 30 min
dawn/dusk period per day) for 96 hours. The tentpega(measured daily) was 13 — 2&
throughout the entire study. Dissolved oxygen cotre¢éion (measured in each vessel every 24
hours) was 91 to 98% of the air saturation vallee pH of the test media (measured in each vessel
every 24 hours) was 7.7 to 8.0. The samples ofdstemedium were analysed via HPLC-method at
test start and after 96 hours. The test fish wésewved after approximately 2, 24, 48, 72 and 96
hours test duration for sublethal effects and ntitytddead fish were removed at least once dailg an
discarded. The NOEC, the LOEC and the k@re determined directly from the raw data.

Findings:

In the control and the only test concentration @® ing test item/L, all fish survived until the eof
the experiment and showed no sub lethal effectggluhe exposure time. The observed mortality
results after 2, 24, 48, 72 and 96 hours are pteden the table below.

Based on the test results, theshGf 2-chlorobenzoic acid for rainbow troiicorhynchus mykiss

at 96 hours after application was determined tbigker than 100 mg test item/L based on nominal
concentrations. The L@ and LGo values are also considered to be >100 mg/L. Thebs®rved
effect concentration (NOEC) was determined to>d00 mg test item/L and the LOEC was
determined to be > 100 mg test item/L, both vahlses based on nominal concentrations.

Author(s); year: B.9.2.1/06. In DAR (2005). Annex Il reference 1822.1

Title: 2-Chlorobenzonitrile: Acute toxicity to rainbovotrt (Oncorhynchus mykiys
Guidelines: 92/69/EEC C.1 = OECD 203 (1992)

GLP: Yes

Test substance2-chlorobenzonitrile

Summary:

The acute toxicity of 2-chlorobenzonitrile to raowb trout was determined in fresh water using a
semi-static system. The test was conducted with18)/ 32 / 56 / 100 mg/L of 2-chlorobenzonitrile,
with concentrations according to a preliminary mufigding test. The mortality and sub-lethal
effects were determined 3 and 6 h after exposhes daily. Final mortality rate was reached within
24 hours exposure. The validity criteria were nat the study as no mortality occurred in the
control, dissolved oxygen was > 60 % and measuvadentrations of the test substance were >80 %
of nominal (97 — 104 %).

Findings:

The 96 hour LG, for 2-chlorobenzonitrile to rainbow trout was 22/in The NOEC was 10 mg/L.
No sub-lethal effects were observed at 18 mg/Lebos.

The dose response was limited as 100 % mortalityroed in the three highest concentrations 32, 56
and 100 mg/L with 14 % mortality at 18 mg/L. {Land LGo values could therefore not be
estimated.

Author(s); year: (B.9.2.1/08). NEW STUDY.

Title: Metabolite AE C593600: Toxicity to the Rainbow TtoOncorhynchus mykissinder
laboratory conditions (Acute toxicity test- Sematst)

Guidelines: OECD 203 (1992) and OECD 126 (2010)

GLP: Yes

Test substanceHydrazide-Hydrazone
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Summary:

The toxicity of the metabolite AE C593600@mcorhynchus mykisgas assessed in a 96 hour semi
static acute test, in accordance with OECD 203 Z1%hd OECD 126 (2010). The test was
conducted as a semi static limit test at the sbtylthreshold of the test item, 5.30 mg/L. A canitr
and solvent control were tested in parallel. Ariegltsamples were taken from fresh and aged test
solutions to confirm the test item concentrationotiyhout the exposure period. Aged measured
concentrations fell below 80 % of the nominal tl&id¢ological endpoints were assessed using
nominal and measured concentrations, based onethejric mean of fresh and aged samples. No
significant effects were reported in the treatmmicentration and so the kfvas determined to be
>5.30 mg/L based on nominal concentrations and I>h8/L based on measured concentrations.
The corresponding NOEC was determined to be 5.3 tmgsed on nominal and 2.81 mg/L based
on measured concentrations.

Findings

The study was conducted as a limit test at thebddhu(5.30 mg/L) of metabolite AE C593600. No
mortality was observed at the test concentratiohndt of solubility and so the L& (96 h) was
determined to be > 5.30 mg/L based on nominal aanaon and >2.81 mg test item/L based on
measured concentrations. The corresponding NOEG)96 5.30 mg/L (nominal) and 2.81 mg/L
(measured).

Author(s); year: B.9.2.1/09. NEW STUDY.

Title: Metabolite AE F092117: Toxicity to the rainbowut@ncorhynchus mykissnder laboratory
conditions (acute toxicity test — static)

Guidelines: OECD 203 (1992) and OECD 126 (2010)

GLP: Yes

Test substance2-chlorobenzamide

Summary:

This study was conducted to address the risk from lafentezine metabolites to aquatic
organisms applicant submitted this ecotoxicologicatlata on 2-AE F092117. A 96-hour static
acute toxicity limit-test was performed in orderdetermine the effects of metabolite AE F092117
(2-chlorobenzamide), on the mortality and sublethahptoms ofOncorhynchus mykissluvenile
rainbow trout were exposed to aqueous test meditaitong the test item at nominal concentration
of 100 mg/L under defined conditions. One contradhwintreated test medium containing sever fish
were also tested. A limit test was performed vatthreshold concentration of 100 mg test item/L
The concentration of the test item was analysdd=ad and 96h, and since measured concentrations
of metabolite AE F092117 in the test solution westween 80 % and 120 % of nominal, the
toxicological endpoints were evaluated using noimiest item concentrations. The acute toxicity to
unfed juvenile rainbow trout was determined in araged static system of 25 L glass aquaria with 15
L of test medium under 16 hours light and 8 howasgkdor 96 hours. Assessments on effects and
mortality after 0, 4, 24, 48, 72 and 96 hours wayeducted. Temperature, pH-value and % oxygen
saturation of the test solutions were measured @ft@4, 48, 72 and 96 hours. Hardness of the test
water was measured at the start of the test. Analygamples were analysed in the control and 100
mg/L at the test start and at the end of the test.
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Findings:

No mortality or sublethal effects were observedirduthe test, in the control and at the threshold
concentration of 100 mg/L.

Based on the test results, thesh(®6 h) of the test item was determined to be > m@Otest item/L
(nominal). As no mortality occurred the L{and LG values are also taken to be>100 mg/L. The
corresponding NOEC (mortality) (96 h) was 100 m@ibminal).

No sublethal effects were observed in either th&robor at 100 mg/L (nominal). The absence of
mortality at the threshold concentration indicatest the fish is not the most sensitive group ef te
organism and that the sgis greater than the limit test concentration.

The study is considered acceptable and suitablerid&r assessment purposes and the proposed
endpoint is 96h- LE> 100 mg AE F092117/L.

11.5.2 Acute (short-term) toxicity to aquatic invertebrates

Two studies have been submitted on the acute tgxaiclofentezine tdaphnia magnaThe study

by Barrett & Arnold (1988) was undertaken followitige Guideline OECD 202 | and US EPA EG1

31: 5007-5009, and it was performed according t® Gtandards. The other study, by Lines (1981),
followed US EPA 660/3-75-009(1975) and US EPA d{a#78), but was not performed according to

GLP. In both studies effects were not reportechathighest concentrations tested of 0.00084 mg/L
and 0.08 mg/L and so the Efvalues can be considered to be greater than tieentrations tested.

Author(s): Barrett, K.L., Arnold, D.J. (1988a)

Title: Determination of the acute toxicity of Clofentezitechnical tdaphnia magna
Guidelines: OECD 202 |, US EPA EG1 31: 5007-5009 - static o

GLP: Yes

This study evaluated the acute toxicity of clofeme to the freshwater crustacean Dapnhia magna.
The study followed OECD 202 Guidelines. The tess wanducted under static conditions, at a
temperature of 20°C + 1°C. Due to the low solupitif the test compound in water, daphnia were
exposed to only a single concentration (1.45 pgépresenting the maximum solubility attainable
under the test conditions with the use of 0.5 mdtetone/Tween 80 (50/50 v/v) solvent
concentration. Observations were made over a 48genod.

No toxic effects were observed at the concentrasted and the number of daphnids immobilised
in the treatment solution was slightly greater tltfzett recorded in the controls but did not reach an
ECso value. After 48 hours the amount of clofentezimespnt was reduced to 0.00084 mg/L,

representing 57.93% of the original concentration.

The EGo value is therefore greater than the maximum shbitylof the compound in water and
concluded to be0.00084 mg/L.

Author(s): Lines, D. (1981) in DAR (2005). Annex Il referenita 8.2.4.1

Title: Determination of the acute toxicity of technicalRlL314 to the water fle®aphnia magna.
Guidelines: US EPA 660/3-75-009 (1975), US EPA Guideline dfa#78) — static conditions
GLP: No

The study evaluated the acute toxicity of clofemezechnical to the freshwater crusta@sgphnia
magna. Toxicity was assessed over a 48 hour period under statilitioos, at a temperature of 20°C
+ 1°C. The nominal concentration was 100 mg cla&zine/L.
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The measured concentration of clofentezine wasdmiv@d.01 and 0.14 mg/L, with a mean measured
concentration of 0.08 mg/L after 48 hours (testnieation). No toxic effects were observed at the
concentration tested and the number of daphnidsoinilised in the treatment solution was similar to

that recorded in the controls but did not reaclk@g, value.

The EGo value is therefore greater than the maximum shitulaf the compound in water and
concluded to be0.08 mg/L.

METABOLITES

Author(s); year: Kuhl, R. Deierling, T. (2010b). CONFIRMATORY DATA.

Title: Acute Toxicity of 2-chlorobenzoic acid @aphnia magnan a Static 48-hour immobilisation
limit-test

Guidelines: OECD 202 (2004) equivalent to the Commission Ragah (EC) No 440/2008, C.2.
(2008)

GLP: yes

Test substance2-chlorobenzoic acid

Summary:

This study was provided as confirmatory data to adcess the risk of clofentenzine metabolites

to aquatic organisms. A 48-hour static acute toxicity limit-test was pmrhed in order to evaluate
the effect of the test item 2-chlorobenzoic acidtloe mobility ofDaphnia magnaYoung daphnids

(< 24 hours old) were exposed to the test item édioléest water at the concentration of nominal 100
mg test item/L. The purpose of the analytical jpduthis study was to verify the concentration cé th
test item in the test water. After 48 hours of esgge no immobilisation of the test animals was
observed in the control and in the only test cotre¢ion of nominal 100 mg/L. The study was
considered acceptable by the RMS and suitabledbassessment.

Findings:

After 48 hours of exposure no immobilisation of teet animals was observed in the control and in
the only test concentration of nominal 100 mg/Le A8-hour NOEC was determined to>b&00 mg
test item/L. The 48-hour Egvalue was determined to be > 100 mg 2-chlorobenacid/L
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Author(s); year: Wetton, P.M., Mullee, D.M. (2001b). In DAR (200%)nnex Il reference IIA
8.24.1

Title: 2-Chlorobenzonitrile: Acute toxicity tbaphnia magna

Guidelines: 92/69/EEC C.2 = OECD 202 (1984) — static condgion

GLP: yes

Test substance2-chlorobenzonitrile

Summary:

The toxicity of 2-chlorobenzonitrile to the fresheacrustaceaBaphnia magnavas assessed over a
48 hour exposure period under static conditioroatentrations of 1.0/ 1.8/3.2/5.6/ 10/ B2/

56 / 100 mg/L based on a range-finding study. st was conducted according to OECD 202.
However, only two replicates per tested concemmnaivere used, instead of the four recommended in
OECD 202. Nine tested substance concentrations us¥d. The measured concentrations ranged
from 103-112% of nominal value. The g@f 2-chlorobenzonitrile tdaphnia magnaafter 48 h
was calculated as 13 mg/L (95% conf. interval 125-mg/L). No abnormal behaviour of the
daphnids was detected.

Findings:

The EGo of 2-chlorobenzonitrile taphnia magnafter 48 h was 13 mg/L.

Author(s); year: Eser, S. (2015a). NEW STUDY.

Title: Metabolite AE C593600: Toxicity to the water flB@phnia magnaStraus under laboratory
conditions (Acute immobilisation test —static)

Guidelines: OECD 202 (2004)

GLP: Yes

Test substanceHydrazide-Hydrazone

Summary:

This study was provided as confirmatory data to adcess the risk of clofentenzine metabolites

to aquatic organisms. The toxicity of the metabolite AE C593600Daphnia magnavas assessed

in a 48 hour acute immobilisation test, in accooawith OECD 202 (2004). The test was conducted
as a static limit test at the solubility limit dfe test item, 5.30 mg/L. A control and solvent coint
were tested in parallel. Analytical samples welkemaat the start of the stud and at 48 hours from
aged test solutions to confirm the test item cotreéion throughout the exposure period. Aged
measured concentrations fell below 80 % of the mainihe toxicological endpoints were assessed
using nominal and measured concentrations, baséteageometric mean of fresh and aged samples.
No significant effects were reported in the treaitrencentration and so the EC50 was determined
to be >5.30 mg/L based on nominal concentrationd a4.54 mg/L based on measured
concentrations.

Findings:

The study was conducted as a limit test at thebddlu (5.30 mg/L) of metabolite AE C593600.
According to the results of the test, thesEQG!8 h) was determined to be > 5.30 mg/L based on
nominal concentration and > 1.54 mg test item/L eda®n measured concentrations. The
corresponding NOEC (48 h) is 5.30 mg/L (nominal} 4rb4 mg/L (actual).
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Author(s); year: Dorgerloh M. (2003). CONFIRMATORY DATA.

Title: Acute Toxicity of SIR 8514-2-chlorobenzamide (tgdb water fleasaphnia magna
Guidelines: OECD 202 (1984, 2000); OPPTS 850.1010 (1996); EM@ctive 92/69/EWG, C.2
(1992

GLP: yes

Test substance2-chlorobenzamide

Summary:

This study was provided as confirmatory data to adcess the risk of clofentenzine metabolites
to aquatic organisms. A 48-hour static acute toxicity-test was performedrder to evaluate the
effect of the test item 2-chlorobenzamide on thebititg of water fleas,Daphnia magna Thirty
young daphnids (<24 hours old) were exposed to tds item added to test water at the
concentration of nominal concentrations of 0, 18, 32, 56 and 100 mg pure metabolite/L. The
purpose of the analytical part of this study waseafy the concentration of the test item in tkstt
water. The only concentration showing immobilisati¢27 %) after 48 hours was 100 mg
metabolite/L. Abnormal behaviour or appearance yohgoms were observable in concentrations
higher than 32 mg pure metabolite/L after 48h. ZBehour EGp value was determined to be > 100
mg test item/L.

Summary:

Based on nominal concentrations, thes&E(@24 and 48 hours) for SIR 8514-2-chloro benzamide
(tech.) was higher than 100 mg pure metaboliteA%{Sonfidence limits not calculable). The £C
and EGo values at 48 hours can be estimated to be 56 mg/L.

11.5.3 Acute (short-term) toxicity to algae or other agquaic plants

A study has been submitted on the toxicity of aitéeine to green alga8&¢enedesmus subspicatus)
This study was undertaken following the Dutch did&EN 6506 guideline, as with the fish and
Daphnia magna studies, no effects were reportéigeahighest concentration tested and so thg EC
value estimated to be >0.32 mg/L.

11.5.4 Acute (short-term) toxicity to other aquatic organisms
No data are available.

11.6 Long-term aquatic hazard
Table 50: Summary of relevant information on chronic aquadidcity

Method Species Test material Results Remarks Reference

Chronic toxicity

Long term | Rainbow trout | Clofentezine, |NOEC = Due to methodological Anonoymo
chronic (Oncorhynchus (99.5%) >0.007 mg/L, based|concerns, the study | us (1993)
toxicity to myKkiss) on mean measured [was considered B.9.2.2/01
fish concentrations. supplementary.
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Method Species Test material Results Remarks Reference
Reproductivg Water flea Clofentezine, |NOEC = Not considered in the| Barber, I.
toxicity to | (Daphnia (99.8%) >0.025 mg/L, {*C] — | scope of the renewal. &
Daphnia magna) [“c)- Clofentezine Latimore,
Guideline clofentezine, a.E.
OECD 202 II purity 99.21%. (1992).
(1984) and
US EPA
540/9-86-141
Lifecycle Saltwater Clofentezine, |28 day NOEC= Accepted Aufderhide
toxicity test | mysid shrimp | (98.29%) >0.0269 mg/L, basefd J. (2009).
Guideline | (Americamysis on mean measured Aufderhide
OPPTS bahia ) concentrations. J. (2016).
850.1350 Endpoint accepted is:

28d- NOEC Mean
total young per fO-
female = 0.0033 mg
a.s./L
Effects on | Algae NC 21314 120 hour - EG, >0.32 No endpoint was Oldersma,
growth of (Scenedesmug Technical mg/L stated (claimed to be H,
green algae | pannonicus) | clofentezine greater than the wate[ Hanstveit,
solubility of A.O.,
Dutch draft clofentezine). I\I;I)L,{ll\l?-lni'
standard 1983
method NEN ] ( )
6506 No endpoints fo| [114]
growth rate ar
available from thig
study.
Effectson |Algae Clofentezine, |72 hour - EGnot |Accepted Hanstveit,
growth of (Selenastrum | (99.8%) reported A.O. (1987
reen algae i 1401-
g g capricornotum [clo%ntezine RMS calculated
o v 99.21%% 72-hour endpoints:
Guidelines: purity 99. 0. NOEC> 40 mg a.s/L|
92h-EbG, > 34 mg
OECD 201 as/L
(1984) h
modified by 92h-ErGo > 34 mg
EG-8 and a.s./L
ES-5
Chronic Toxicity of metabolites to Algae
Toxicity to | Algae Metabolite 2- |72 hr NOEC for Accepted pending on| Mead, C.
algae (PseudokirchneCBA growth and yield = |recalculated endpointsMulee, C.M
riella 6.25mg/L (2001)
subcapitata)
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Method Species Test material Results Remarks Reference
Toxicity to | Algae Metabolite 2- |72 hr NOEC for Accepted Kuhl, R.,
Algae (PseudokirchneCBA growth and yield = 1 Deierling T|

riella mg/L (2010c)
subcapitata)
Toxicity to | Algae Metabolite AE |72 hr NOEC for Accepted Dabrunz, A
algae (PseudokirchneC593600 growth and yield = (2015a).
riella 5,30 mg/L (nominal)
subcapitata)
Toxicity to | Algae Metabolite AE |72 hr NOEC > 100accepted Dabrunz, A
algae (PseudokirchngF092117 mg/L (nominal) for (2015b).
riella growth rate ang
subcapitata) yield.

Clofentezine has a low water solubility (0.0025-33.0ng/L) therefore these endpoints resulting frondies
with the technical material were determined abdwe limit of solubility of the substance. No effestere
reported in these studies at the highest test otration possible. Studies were also conducted wid
formulated product, MCW-8927 (Apollo 50 SC), tooa¥l for higher concentrations to be tested. Howewer
accordance with the CLH requirements only datalabks with the active substance should be consilifeng
the classification. It is therefore noted that theffect concentrations with clofentezine are \@gservativé
as no effects were observed and the concentratibith could be tested were limited by the low saitybof
the substance.

11.6.1 Chronic toxicity to fish

Author(s): B.9.2.2/01. In DAR (2005). Annex Il reference 11/A28.

Title: The toxicity of Clofentezine technical to earlfelistages of the rainbow tro@ncorhynchus
mykiss in a flow through system

Guidelines: According to US EPA directives, guideline not stht Method is equivalent to, and
partially exceeds, the requirements of OECD 21®2)9

GLP: Yes

Summary

The study evaluated the toxicity of Clofentezinehtdcal to early life stages of the rainbow trout
Oncorhynchus mykiss, in a flow through system. Bam gametes were exposed to a mean
measured concentration of 0.007 mg/L clofentezémbrtical. This study was carried out according
to GLP standard but no guideline was stated irstudy report.

The study was conducted to according to US EPAaklt highlighted in the report that the study had
been conducted at the request of the US EPA whodxamtessed concern that there may be long
term reproductive effects on fish based on theidalcaction of clofentezine to mites.” Applicant
stated that the applied Method is equivalent td, @artially exceeds, the requirements of OECD 210.
However, several technical protocol deviations weported; particularly temperature deviated from
the specified value, feeding regime, and lengtlereihation of fish.

Due to the low solubility of clofentezine in watersingle concentration was tested. The compound
was firstly absorbed to pumice stone that was tiesal, via a saturation column, to supply dissolved
clofentezine to the embryos. Mean measured clatergdor 97 days was 0.007 mg/L.
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Findings:

Hatchability and survival of embryos were not sfgpaintly affected at 0.007 mg/L, as well as length,
dry weight or wet weight.

In summary, clofentezine technical had no chrooxicity to early life stages of the rainbow trot a

the maximum solubility obtained under study comxdisi (i.e. 0.007 mg/L) over a 97 day continuous
exposure period, so the NOEC can be estimated toOb@07 mg/L over a 97-day continuous
exposure period.

With only one concentration being assessed, the QI Observed Effect Concentration), LOEC
(Lowest Observed Effect Concentration), and MATC afimum Acceptable Toxicant
Concentration) are not calculable. ThesbGor the 97 day study period was greater than the
maximum solubility of the compound under the stadwpditions. Therefore, it can be concluded that
clofentezine technical had no chronic toxicity tarlg life stages of the rainbow trout at the
maximum solubility obtained under study conditiginge. 0.007 mg/L) over a 97 day continuous
exposure period.

97d — NOEC = 0.007 mg a.s/L

RMS showed particular concern regarding the diffees in the water temperature through the test.
The range was 8.9-12.1°C, exceeding the range reeonted in OECD 210 for Oncorhynchus
mykiss (10+1.5°C).

In a flow-through test substance concentrationsiishibe measured three times during the first week
but only once is reported in the study. Moreovarirdy the 4th and 5th week of exposure the
measured concentration was below 60% of nominal.

Clofentezine main degradants are much less actaglg than the parent substance and therefore
they are not considered further in relation todlassification.

RMS considered this study only as supplementary (RAR of September 2017). Thus it will not be
taken into consideration for the classificationsgmrsal.

The study was accepted as supplementary data

11.6.2 Chronic toxicity to aquatic invertebrates

Two studies have been submitted on the chronicity»af clofentezine to aquatic invertebrates. One
of these was undertaken wilaphnia magnaBarber & Lattimore, A.E. 1992) following the OECD
202 11 (1984) and US EPA 540/9-86-141 guidelineke Dther one was performed with saltwater
mysid shrimpsAmericamysis bahiagccording to OPPTS 850.1350 (Aufdeerhide 20096 oth
studies were conducted according to GLP stand&gisn no significant effects were shown at the
highest concentrations tested of 0.025 and 0.0269-rand so the NOEC are considered to be
greater than this concentration range.

Author(s): Barber, I., Lattimore, A.E. (1992). In DAR (2008nnex Il reference IIA 8.2.5
Title: Determination of the effects of'C]-Clofentezine on the life cycle &aphnia magna
Guidelines:

GLP: yes
Summary:

The study evaluated the effects dfQ]-Clofentezine on the life cycle &faphnia magnaFirst instar
daphnids (less than 24 hours old) were exposeletsingle concentration of*C]-Clofentezine, 25
pna/L, which represented the maximum sustainableaanation under the test conditions, for 21
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days. Due to the extremely low solubility of clofernine in water, the compound was first absorbed
to pumice stone that was then used, via a satarabtumn, to supply dissolved clofentezine to the
test chambers.

Findings:

The results indicated that*C]-Clofentezine had no effect on survival, growthreproduction of
Daphnia magnat the maximum solubility under the conditionglos test, therefore the NOEC was
concluded to be 0.025 mg a.s./L.

The study was already evaluated in DAR (2005) dral éndpoint included in the aquatic risk
assessment, although an open point regarding teearee of this NOEC was included in the
Reporting Table rev. 1-2 (03.01.2008).

In Addendum 2 (2008), the RMS in response to Quant 5.5 identified in Evaluation Table (rev.
0-0, 03.01.2008), stated that in this study the paund was absorved on to pumice in order to
supply clofentezine to the test chamber and thecetf this on the overall NOEC was unknowks

a result of this study, the NOEC was 0.025 mgla(this was the only concentration tested) or ten
times the clofentezine water solubility”.

During the peer review, this point was revised digtussed in the PRAPeR Expert 63 meeting
(2009). Finally it was concluded that this endpoiitl not be considered for risk assessment
purposes.

Author(s): Aufderheide, J. (2009; 2016). NEW STUDY.

Title: Clofentezine: Life-cycle toxicity test of the sadtter mysid, Americamysis bahjaconducted
under flow-through conditions

Guidelines: OPPTS 850.1350

Deviations: None

GLP: Yes

Summary:

The aim of this study was to assess the effectdobéntezine on survival, growth, and reproduction
of saltwater mysid shrim@Americamysis bahialhe study followed OPPTS 850.1350 Guidelines.

This is a new study. A life-cycle toxicity test wrdlow-through conditions with the test organism
Americamysis bahiaxposed to technical clofentezine was conducted.

Five different test substance concentrations westetl, using DMF as solvent to enhance
clofentezine solubility. The test was conductedoading to the OPPTS 850.1350 and met all the
validity criteria. The applicant reported that tegative control (dilution water control) and veaic
control response data were not statistically défferfor any biological parameter evaluated.

Findings:

The number of young per female mysid was the onbfobical parameter that resulted in a
statistically significant difference when compatedhe negative control data at the concentratofns
6.65 and 26.9 ug clofentezine/L (mean measured ertrations). Therefore, the NOEC value
determined for mean number of total young prodymdemale was 3.30 pg clofentezine/L.

The applicant submitted an additional statisticadlgsis (the Williams’ trend test) using the veaicl
control data instead of dilution water control @ocordance with the OECD Number 54 Guidance
document). Based on the results from this new t@ststatistically significant reduction in the
reproductive data for any of the treatment leveltdd were determined. Subsequently, the NOEC
value for mean total number of young peif€male mysid resulted in 26.9 pg/L.
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However, an apparent dose-response cannot be uedbululed out, and in this case, the RMS
proposes to maintain the NOEC=3.30 pg/L as a coasee approach.

In the opinion of RMS, this endpoint is clearly servative as no statistical significant effectsaver
observed at any treatment level when they are coedpa vehicle control which is a most realistic
approach than the comparation with water control.

The endpoing accepted was 28d- NOEC Mean total yqen fO-female = 0.0033 mg a.s./L*, which
is considered a conservative approach.

Studies have also been undertaken to assess thigytox clofentezine metabolites.

11.6.3 Chronic toxicity to algae or other aquatic plants

Author(s): Oldersma, H, Hanstveit, A.O., Pullens, M.A.H.L. §89. In DAR (2005), Annex I,
reference: 1l1A. 8.2.6

Title: The effect of the product NC21314 technical on ghewth of the green alg&cenedesmus
pannonicus

Guidelines: Dutch draft Standard method NEN 6506

GLP: Yes

Summary:

The effect of clofentezine on algal growth was Bstigaded with the green algal species
Scenedesmus pannonicwgas investiaged following the Guideline Dutch fdr&tandard method
NECE 6506, GLR.The 120-hour E€ was > 0.32 mg/L, indicating that clofentezine lwas toxicity

to green algae at its limit of water solubility. féll summary of this study is provided in the Arne

Findings:

The results showed that clofentezine in concewinatiup to its solubility limit in water did not
impair the growth of the alg&cenedesmus pannonicusder the conditions of the test. In
concentrations exceeding that limit, however, it l@aslight effect on growth yield. The 120-hour
ECsp value was > 0.32 mg/L, indicating that clofenteziras low toxicity to green algae at its limit of
water solubility.

This study was already evaluated during Annex lusion of Clofentezine. However the EC
endpoint was not stated (claimed to be greatertitteatvater solubility of clofentezine) and it wast n
used for risk assessment purposes in DAR (2005).

Comparison of the growth curves of algal suspensikposed to the test substance with those algal
controls (solvent controls with DMSO, no negatiemnirols were used) the NOEC was estimated to
be 0.32 mg/L (n), although no statical treatmentiatia were reported. When actual concentrations
were measured, less than 10% of nominal were fainthe end of the test. Therefore, applicant
reported that the results showed that clofenteirencentrations up to its solubility limit in veat

did not impair the growth of the al@renedesmus pannoniausder the conditions of the test.

The endpoint was not stated (claimed to be grehser the water solubility of clofentenzie). No
endpoints for growth rate are available from thiglg.

The study was considered supplementary information.

185



CLH REPORT FOR CLOFENTEZINE

Author(s): Hanstveit, A.O. (1987). In DAR (2005).Annex Il ez&nce 1A 10.2.1

Title: The effects of Apollo 50 SC on the growth of tihgasselenastrum capricornutum
Guidelines: OECD 201 (1984) modified by EG-8 and ES-5

Deviations: The centrifugation step before chemical analysas weplaced by filtering followed by
sonication of the re-suspended pellet

GLP: yes

Summary:

This study was already evaluated during Annex lusion of Clofentezine and it was accepted
byMMSS in DAR (2005). Endpoint was considered figk assessment purposes during the peer
review.

The effects of Apollo 50 SC (purity 50% w/w) on ttp@wth of the alga Selenastrum Capricornotum
was studied in a static system (duration 92 houf$le study was conducted according to OECD 201
(1984) and meets the requirements of current OECDv2rsion (2006, 2011).

Findings:

No significant effects were observed at the tesiceatration of 40 mg a.s/L. The ECEG, and
ECsp values can therefore be considere to be > 40 mfi.and the NOEC to be 40 mg/L. Overall
recovery rates for the active substances were appf0% at test start and 30 — 40% at test end (92
h).

The determination of the a.s. content was veryadiilif since the dispersed particles had similae siz
as the algae and therefore co-centrifuged. Thériftegation step before chemical analysis was
hence replaced by filtering followed by sonicatmfrthe re-suspended pellet. A determination of the
a.s. content was very difficult since the dispergadicles had similar size to the alge and theeefo
mixed ended in the pellet by the centrifugation. détermination carried out with the lowest
concentration tested showed some active ingredhethie algal pellet. Analysis of the test substance
in the test medium (only at the start and at the @nthe test) indicated that concentration ranged
from 46-87.5% of nominal at the start, and fromt@463% after 92 h. Applicant suggested that the
active ingredient was hydrolysed based on the arsabf the test samples by HPLC.

The algae cell counts showed a stimulating effe¢he@ highest concentrations tested of Apollo 50
SC (3.2 mg7L of Apollo 50 SC). This growth can bensidered due to compunds containing
nitrogen which are released upon hydrolysis of Apb0 SC and enhance growth.

The study was accepted and the endpoint was 92ksE3€mg a.s./L
METABOLITES
The toxicity of metabolites to algae was evaluatetthree studies.

Author(s): Mead, C., Mullee, D.M. (2001). Accepted In DAR (&). Annex Il reference: IIA. 8.2.6
Title: 2-Chlorobenzonitrile: Algal inhibition test

Guidelines: 92/69/EEC C.3 = OECD 201 (1984)

GLP: yes

Summary:

The study investigated the effecto of metabolineh®robenzonitrile on algal growth following
guidelines 92/69/EEC C.3 = OECD 201 (1984).

Pseudokirchneriella subcapitatavas exposed to an aqueous solution of the teseriaat2-
chlorobenzonitrile at concentrations of 6.25, 125, 50 and 100 mg/L (three replicate flasks per
concentration) for 72 hours, under constant illiation and shaking at a temperature of 24
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1°C.Exposure oPseudokirchneriella subcapitat® the 2-chlorobenzonitrile gave apUsy (72 h)
value of 16 mg/L and an,Es, (0 -72 h) value of 47 mg/L. The No Observed Eff€dncentration
(NOEC) was 6.25 mg/L.

Data from growth and biomass of the test organisowed a clear effect of the test material over the
72-h exposure period. Accordingly, applicant cated the ECspand ECsovalues based on nominal
test concentrations (47 and 16 mg/L, respectively).

However, whilst at 0 h the measured test conceotrmtranged from 93% to 95% of nominal, after
72 h the measured concentration were found to k@290 of nominal. There is the possibility that
the substance had adsorbed to algal cells. Agqnqlistated that this decline in the measured test
concentrations might be due to adsorption of tHestsunce to algal cells. However, in a pre-study
recovery analyses they concluded that the presehedgal cells had no significant effect on the
recovery of the test material. Even though thosegtudy analyses were performed immediately
after addition of the test substance to algal cejtand so a long term adsorption to algal cetisraf
72h cannot be ruled out, there is uncertainty agsmtto these data. Given this uncertainty, theSRM
proposed to recalculate the ErC50 and EbC50 vatoesidering the geometric mean measured
concentrations over the 72 h exposure period.

Findings:

Exposure oPseudokirchneriella subcapitata the 2-chlorobenzonitrile gave aplg, (72 h) value
of 16 mg/L and an Es, (0 -72 h) value of 47 mg/L. The No Observed Efféoncentration (NOEC)
was 6.25 mg/L.

The study was accepted pending on recalculatedogmdp

Author(s): Kuhl, R., Deierling, T. (2010c). NEW STUDY.

Title: Toxicity of 2-chlorobenzoic acid t@seudokirchneriella subcapitatan an algal growth
inhibition test

Guidelines: OECD 201 (March 2006)

GLP: yes

Test substance2-chlorobenzoic acid

Summary:

This study evaluated the toxicity of 2-chlorobemzacid toPseudokirchneriella subcapitaia an
algal growth inhibition test, under static condiso EGo and EGpconcentrations after 72 hours were
derived. The algae were exposed to five nhomindldescentrations; 1.0, 3.2. 10, 32 and 100.0 mg
test item/L.

The study followed the Guideline OECD 201 (Marcl®@0 The validity criteria for the study were
met as the cell density in the control cultureseased exponentially by a factor of at least 1&iwit
the 72-hour test period (being 147), the co-effitief variation of daily growth rates in the contro
cultures did not exceed 35% (being 28.7) and theftiaent of variation of average growth between
control and replicate cultures did not exceed 7&tn(@p 0.4%).

Findings:

The 72-hour NOEE and NOEC (no observed effect concentration) for the patamegrowth rate
and yield were determined to be 1.0 mg test iteemtl the associated 72-hour LOEand LOEC
(lowest observed effect concentration) for the pester growth rate and yield to be 3.2 mg test
item/L based on nominal test concentrations. Thaal ECsovalue was calculated to be > 100 mg
test item/L for the parameter growth rate, andABdour ECso value was calculated to be >100 mg
test item/L for the parameter yield.

The study was accepted with a 72-fCds > 100 mg 2-chlorobenzoic acid/L
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Author(s): Dabrunz, A. (2015a). NEW STUDY.

Title: Metabolite AE C593600: Toxicity to single cell grealgaPseudokirchneriella subcapitata
Hindak under laboratory conditions

Guidelines: OECD 201 (2011)

GLP: yes

Summary:

This study evaluated the toxicity of metaboliate AE593600 to single cell green alga
Pseudokirchneriella subcapitatdindak under laboratory conditions.

The toxicity of the metabolite AE C593600 to thegn algad’seudokirchneriella subcapitataas
assessed in a 72 hour static test system. Thavéssperformed with five test concentrations; 0.331,
0.663, 1.33, 2.65 and 5.30 mg/L, and a controlsotdent control. Six replicates were performed for
the control and solvent control with three replesatised per test item concentration. After 24,iB a
72 hours, the cell growth was determined by fluceese detection. The mean value of the cell
concentration was plotted against time to producewth curves for each concentration. The
measured concentration of Metabolite AE C593600 Zathours fell below 80 % of the nominal
concentration. Therefore toxicological endpointsavevaluated using the nominal and the actual
concentrations (based on the geometric mean ofreaelsured concentration) of the test item.

Findings:

There were no significant effects on growth ratgietd during the 72 hour exposure. Th€4 and
E,Cso values were therefore considered to be greater tiarhighest concentration tested; >5.30
mg/L based on nominal concentrations and 3.13 rhgded on measured concentrations for growth
rate (ErGo) and for yield (EyGp).The corresponding NOEC was 5.30 mg/L based onimainand
3.13 mg/L based on measured concentrations forthroate and yield.

Author(s): Dabrunz, A. (2015b). NEW STUDY.

Title: Metabolite AE F092117: toxicity to the single cgiten alg&seudokirchneriella subcapitata
Hindak under laboratory conditions

Guidelines: OECD 201 (2011)

GLP: yes

Summary:

This study evaluated the effect of metabolite AEQZENL7 on the single cell green alga
Pseudokirchneriella subcapitatdindak under laboratory conditions

The aim of the study was the assessment of thetgefté metabolite AE F092117 on the growth of
the freshwater green alg&seudokirchneriella subcapitatander static conditions and to derive the
ECio, ECy and EGp concentrations after 72 hours. The algae were expés five nominal test
concentrations; 6.25, 12.5, 25.0, 50.0 and 100.®esigtem/L.

Findings:

The EGq-value of the test item was >100 mg/L (nominal) doowth rate (ECsq) and yield (ECsg).
Effects around 10% were measurable for yield ba $hatistical evaluation of BEgEwas not
determined since the effect was only 13% in thehésg test concentration and statistically not
significant. The NOEC was determined to be 100 n{giminal) for growth rate and yield.

11.6.4 Lemna sp. growth inhibition test

No data are available
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11.6.5 Chronic toxicity to other aquatic organisms
No data are available.

11.7 Comparison with the CLP criteria
Table 51: Comparison with criteria for environmental hazards

Endpoint CLP classification Clofentezine data Conclusions
criteria
Water solubility - 0.0025 mg/L Poorly soluble
Rapid degradability Demostrated rapid/not | Not readily biodegradablgNot rapidly degradable
rapid degradation and not rapidly
degradable
Short-term toxicity LGYECsovalue None of the studies wergThe toxicity endpoints

considered reliable for | derived from the different
providing acute toxicity |acute toxicity studies wefe
endpoints for above the water solubility
classification. and therefore the studieg
could not provide
adequate data for
classification purposes.

Long-term toxicity NOEC value Invertebrates’ One chronic toxicity data|
NOEC=0.0033 mg/L. No| available
adequate data for fish nqr

for algae.
Bioaccumulation potentiaBCF> 500, or if absent, | Experimental BCF value| Bioaccumulative potential
log Kow> 4 considered not valid; and
Log Kow = 4.09

The Log Kow of clofentezine is 4.09, this is greater thanttigger value of 4 in the CLP Regulation
and so indicates a potential for bioaccumulationthVkegards to the bioaccumulation potential, the
study on the bluegill sunfish (Lepomis macrochirtegulted in a bioconcentration factor (BCF) of
248. However, during the review, the RMS identifieglveral concerns. First, a dynamic test was
used insteadof the flow-through test recommende®ECD 305, and the number of volume
replacement through each test chamber per daytistated. Additionally, clofentezine is rapidly
degraded by hydrolysis (<14 days), and is not yikel be found in a stable concentration over the
exposure period. Although the level of radioactivgs stable throughout the test, this may have
been adscrbibable to both the parent and metabdbtened. The RMS considered that additional
data was needed to prove that the parent compoaumzkntration in the test chamber is maintained
during the uptake phase. Secondly, the mean nexhsuimcentration of clofentezine during the
duration of the study was determined to be 0.033Lmghis concentration exceeds the water
solubility of clofentezine (2.52 pg/L). Thereforthe experiment does not meet one of the validity
criteria OECD 305 test guideline, which requireattthe concentration of the test substance is below
its limit of solubility in water. The BCF can bstamatd only if constant dissolved exposure lesel i
maintained during the uptake phase.

According to the RMS, the BCF could be estimatadgithe solubility of clofentezine (2.52 pg/L)
as the maximum dissolved exposure concentratiomaiter during the study, and the residue level
reached on fish at steady-state resulting on BCE1638.2 mg as/Kg / 2.52 pg/L). Both this
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estimation of the BCF and that reported by (B.9024205) entails uncertainty. The BCF = 3216 culd
be used as unrealistic but worst-case approachageessing secondary poisoning in birds and
mammals eating fish. Nevertheless this value tsrolbust enough and the RMS requested a new
study to be submitted as confirmatory data.

In the absence of a reliable bioaccumulation stuklg, information of the octanol/water partition

coefficient should be taken into account to evautite substance’s bioaccumulation potential.
Already at the DAR and addenda in 2005, as weltabe EFSA Conclusion in 2009, the log Kow

value of 4.09 was accepted. This log Kow can besicened to reflect the bioaccumulation potential
of clofentezine.

11.7.1 Acute aquatic hazard

Aquatic toxicity test on a short-term scale haverbeonducted with fish, invertebrates and algae.
After RMS assessment and conclusions, none of tildies were considered appropriate so they
could not not provide reliable toxicity endpointsoat the substance. These tests were regarded as
supplementary information, therefore they are deigaate data for classification purposes.

This substance with a solubility in water of 0.0028/L is clearly considered as poorly soluble.
These are frequently difficult to test and the hssmight show toxicity levels recorded in exce$s o
their water solubility. Regarding the fact thatls case no acute toxicity was recorded at lewpls
to the substance’s solubility, no acute hazardssifieation would apply for clofentezine.

Based on all the above explained information, clofdéezine would not be classified for aquatic
acute hazards according to Regulation EC No 1272/@8.

Conclusion: Not classified

190



CLH REPORT FOR CLOFENTEZINE

11.7.2 Long-term aquatic hazard (including bioaccumulationpotential and degradation)

Clofentezine is considered not readily biodegraelablis hydrolytically stable at pH 4, but degrade

under neutral and alkaline conditions to primangrddates. Degradation was also observed in
natural surface water to primary degradates, witlv mineralisation (max. 10.8%). In natural

water/sediment systems, clofentezine degraded itoapy metabolites and carbon dioxide (max.
42.6%). Degradation also occurred under photolgbnditions to primary degradates, with no

mineralisation. Volatilisation of clofentezine wiasind to be minimal from soil and leaf surfaces.

Long-term toxicity studies have been conducted vigh (Oncorhynchus mykiss) and aquatic
invertebrates aphnia magnaand Americamysis bah)a as well as test on the effects on algal
growth (Scenedesmus pannonicus). As with the astutéies, the concentration which could be
tested in these long-term studies was limited leyetkirem low solubility of the substance.

After RMS assessment it was concluded that:
- The 97 days fish test could not provide a reli®@EC value;

- TheDaphnia magna”sndpoint was not considered for risk assessment;

- The Americamysis bahia NOEC endpoint for reproduction was proposed HyISRas
NOEC=0.0033 mg/L as a conservative approach.

- The algae’s growth effect test was also considentédas supplementary information (as toxicity
claimed to be greater than the water solubilityd an endpoints could be derived from it.

As with the acute studies, the concentration whiohld be tested in these chronic studies was
limited by the low solubility of the substance.

In each of the studies the no observed effect adratton (NOEC) were shown to be the maximum
concentration tested as no significant effects wbserved.

Only the long-term toxicity endpoint foAmericamysis bahiavas considered a valid endpoint
(NOEC for mysid reproduction). RMS as well as Co-8Blgreed in considering the existence of an
apparent-dose response in the endpoint for totalben of young per female, and because of this the
NOEC for reproduction should be set to 0.0033 mg/L.

For bioaccumulation potential, there is a bioncaiin study of clofentezine in bluegill sunfish
(Lepomis macrochirus) (B.9.2.2/04-05), wich wasspreged and already evaluated during Annex |
inclusion of clofentezine. During the review RM&tified several concerns, which lead to a high
uncertainty level derived from low solubility, amdpid hydrolysis of the substance. The RMS
guestioned the stability of the substance conceotraduring the duration of the test. Co-RMS
agreed during the draft RAR with RMS that an addil new study for bioconcentration in fish
should be submitted. Taking this into considerative BCF value derived from this 1987 study is
not considered valid and should not be understsaghaactual reflection of the substance’s capacity
to bioaccumulate in fish.

Once the bioconcentration study has been assdabgeitiformation about the octanol/water partition

coefficient (log Kow) should be taken into accouotevaluate the substance’s bioaccumulation
potential. The log Kow of 4.09 from a Bright anthlger, 1990 study, was accepted already at the
DAR and addenda in 2005, as well as at the EFSAlgsion in 2009. As this value was deemed

appropriate and in absence of a reliable BCF, tige Kow can be considered to reflect the

bioaccumulation potencial of clofentezine as @ imieasure of its lipophilicity.

Finally, regarding the substance degradability,feritezine was shown to be not readily
biodegradable (Clarke, 2001), as only 12%,@Wolved after 28 days. As a test substance must
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achive 60% biodegradation by the end of the testrder to be considered readly biodegradable, it
was concluded that clofentezine is “not readilydeigradable” according to OECD criteria.

Clofentezine is hydrolytically stable at pH 4 amfgeratures between 2@nd 50 C. However, its
hydrolysis is pH and temperature dependent beistgfaat a higher pH. B of the clofentezine
hydrolysis at pH 7 and at pH 9 is in the range @6tv— 78.2h (at 2aC) and in the range of 37.7h —
0.6h (at 50C), respectively.

In an aerobic mineralization study clofentezinerddgd with DT, values of 5.6 to 7.2 days to the
following metabolites: hydrazide-hydrazone (AE C603), 2-chlorobenzoic acid (2-CBA), 2-
chlorobenzamide (2-CBZ), and to carbon dioxide lamdlevels of unknown metabolites.

Regarding the available data from the water/sedimmgstem study, an important part of clofentezine
dissipated to the sediment phase and degradaticurred in both water and sediment phases. Its
degradation occurs to 2-chlorobenzoic acid (2-CB¥) major metabolite, carbon dioxide and

sediment bound residues. The maximal mineralizagached in the system was 46.2%.

Aquatic photolytic degradation of clofentezine s important pathway of degradation resulting in
DTso values in the range of 2.67 to 5.63 days acra#sidas and seasons. Based on the results
obtained, it can be concluded that the degradatiariofentezine in both buffer solution (pH 5) and
in natural water river (pH 4-7) was of photolyti@atare and aerobic mineralization, whereas
hydrolytic degradation plays a secondary role umadural pH and temperature conditions.

Taking into consideration all the information indad above, this substance should be considered as
a not rapidly degradablesubstance in the aquatic environment.

11.8 CONCLUSIONS ON CLASSIFICATION AND LABELLING FOR
ENVIRONMENTAL HAZARDS

Taking into account all the information and theesssnent summarized in the previous sections
11.7.1 and 11.7.2, the following classificationsslaand category can be concluded for this active
substance:

According to Table 4.1.0 (b) (i), clofentezine neet#te CLP Regulation criteria for being classified
asAquatic chronic 1 with M factor of 10.

CLP Criteria:

- Aquatic long-term toxicity reflected by a valid guaint for invertebrates’ reproduction NOEC
(28d)=0.0033 mg/L, and

- For the M factor, clofentezine is considered nqidly degradable substance and its long-term
toxicity value is in the range of 0.001 to 0.01 (R©®= 0.0033 mg/L).

Therefore, the proposal for classificacion for @ltezine is:

Aquatic Chronic category 1; M=10 ; H410 — Very tox¢ to aquatic life with long lasting
effects
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12 EVALUATION OF ADDITIONAL HAZARDS

12.1 Hazardous to the ozone layer
Not applicable.

Table 52: Summary table of data concerning hazardous priepeof the substance for the ozone
layer

Type of Test substance Relevant information about the Observations Reference
data/report study (as applicable)

13 ADDITIONAL LABELLING
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15 ANNEXES

Robust summaries of the studies correspondig t&tmex | of the CLH Report are included in the
Renewal Assessment Report (RAR, 2018) of the aciMistance clofentezine. Volumes B.2, B.6,
B.8 and B.9 have been attached for public consoittat

They are also publicly available in the followingk:
https://www.efsa.europa.eu/en/consultations/calliP®
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