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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Triadimenol
EC number: 259-537-6
CAS number: 55219-65-3
Annex VI Index number: Not allocated

Degree of purity:

The minimum purity is 97 %.

This

comprises A-isomer (threo) 78 to 88 %, B-
isomer (erythro) 12 to 22%.

Impurities:

The manufacturer has requested that the
impurities remain confidential. According
to the present specification of industrially-
produced triadimenol, all impurities are

individually present at <1 %.

1.2 Harmonised classification and labelling proposal

Table 2:

The current Annex VI entry and the propogd harmonised classification

CLP Regulation

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

Current entry in Annex VI, CLP Not listed Not listed
Regulation
Current proposal for consideration | Acute Tox 4; H302 Xn; R22

by RAC

Repr Cat 2; H361f
Aquatic chronic 2; H411

Repro. Cat. 3; R62
R52/53

Resulting harmonised classification | Acute Tox 4; H302

(future entry in Annex VI, CLP

Regulation)

Repr Cat 2; H361f
Aquatic chronic 2; H411

Xn; R22
Repro. Cat. 3; R62
R52/53
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1.3 Proposed harmonised classification and labelling ls#d on CLP Regulation and/or
DSD criteria
Table 3: Proposed classification according to thELP Regulation
CLP Hazard class Proposed | Proposed SCLs Current Reason for no
Annex | classification and/or M- classification® classification?
ref factors
2.1. Conclusive but not
Explosives sufficient for
classification
2.2. Flammable gases Data lacking
2.3. Flammable aerosols Data lacking
2.4, Oxidising gases Data lacking
2.5. Gases under pressure Data lacking
2.6. Flammable liquids Data lacking
2.7. Conclusive but not
Flammable solids sufficient for
classification
2.8. Self-reactive substances and Con_c!uswe but not
; sufficient for
mixtures D
classification
2.9. Pyrophoric liquids Data lacking
2.10. Pyrophoric solids Data lacking
2.11. Self-heating substances and Con_c!uswe but not
; sufficient for
mixtures D
classification
2.12. Substances and mixtures Data lacking
which in contact with water,
emit flammable gases
2.13. Oxidising liquids Data lacking
2.14. Conclusive but not
Oxidising solids sufficient for
classification
2.15. Organic peroxides Data lacking
2.16. Substance and mixtures Data lacking
corrosive to metals
3.1. - Acute Tox 4;
Acute toxicity - oral H302
Conclusive but not
Acute toxicity - dermal sufficient for
classification
Conclusive but not
Acute toxicity - inhalation sufficient for
classification
3.2. Conclusive but not
Skin corrosion / irritation sufficient for
classification
3.3. Serious eye damage / eye Conclusive but not
irritation sufficient for
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classification

3.4. Respiratory sensitisation Data lacking
3.4. Conclusive but not
Skin sensitisation sufficient for
classification
3.5. Conclusive but not
Germ cell mutagenicity sufficient for
classification
3.6. Conclusive but not
Carcinogenicity sufficient for
classification
3.7. . .- Repr Cat 2;
Reproductive toxicity H361f
3.8. Specific target organ toxicit Conclusive but not
P 9 9 Y sufficient for
—single exposure e
classification
3.9. - . Conclusive but not
Specific target organ toxicity g
sufficient for
— repeated exposure o
classification
3.10. Aspiration hazard Data lacking
4.1. Hazardous to the aquatic ?r?rl:)%tilg 2.
environment Ha411
5.1. Hazardous to the ozone layer Data lacking

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

Labelling:

Signal word Warning
Hazard statement$1302, H361f, H411

Precautionary statementsot required as PS are not included in Annex VI.

Proposed notes assigned to an entry:
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Table 4:

Proposed classification according to DSD

Hazardous property Proposed Proposed SCLs

classification

Current
classification®

Reason for no
classification?

Explosiveness

Conclusive but not
sufficient for classificatior

Oxidising properties

Conclusive but not
sufficient for classificatior]

Flammability

Conclusive but not
sufficient for classificatior

Other physico-chemical

properties

Conclusive but not
sufficient for classificatior

Thermal stability

Conclusive but not
sufficient for classificatior]

Acute toxicity

Xn; R22

Acute toxicity —
irreversible damage aft
single exposure

Conclusive but not
sufficient for classificatior]

Repeated dose toxicity

Conclusive but not
sufficient for classificatior

Irritation / Corrosion

Conclusive but not
sufficient for classification

Sensitisation

Conclusive but not
sufficient for classificatior]

Carcinogenicity

Conclusive but not
sufficient for classificatior

Mutagenicity — Genetic| Conclusive but not
toxicity sufficient for classificatiorn
Toxicity to reproductior] Repr. Cat. 3;

— fertility R62

Toxicity to reproductiorn Conclusive but not

— development sufficient for classificatior
Toxicity to reproduction Conclusive but not

— breastfed babies. sufficient for classification
Effects on or via

lactation

Environment R52/53

D Including SCLs

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

Labelling:

Indication of dangerXn

R-phrases22-62-52/53
S-phrases(2)-(13)-36-37-(46)-61
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2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellig

Triadimenol has not previously been reviewed fonmanised classification and labelling.

2.2 Short summary of the scientific justification for the CLH proposal

Triadimenol is a triazole systemic fungicide thatused as a seed treatment and a foliar spray. In
2008, it was approved for Annex | listing as a 3review substance under Council Directive
91/414/EEC, with the UK as Rapporteur Member Stateaccordance with Article 36 (2) of the
CLP Regulation, triadimenol should now be considdog harmonised classification and labelling.
Therefore, this proposal considers all human heaiftd environmental end points. This CLH
dossier presents a classification and labellingpgsal based mainly on the information presented in
the assessment of triadimenol under Directive SUEBEC, although some of the acute toxicity
studies were submitted after that assessment. §3essment made under that Directive is attached
to the IUCLID 5 dossier. At the time of writing, NREACH registration dossiers had been
submitted for this substance.

Triadimenol is a mixture of two diastereomers, isomA (threo-configurationRS-and SRform)
and isomer B (erythro-configuratioBS andRRform). Isomer A has a higher level of biological
activity than isomer B. Each isomer is in itselfa@emic mixture of two optical isomer forms. The
ratio of the two isomers in the currently manufaetumaterial isc 80 % isomer A= 20 % isomer

B (hereafter referred to as 80:20 material). Dutting development of triadimenol in the 1970s,
material was produced on a laboratory scale witla@proximate A:B ratio of 60:40. In the 1980s
and beyond, the 80:20 material was produced. Irdbon on the test material’s specification is
presented as far as possible, but was not alwatedsin the study reports.

Test materials with varying purities were used he toxicology studies. The current minimum
purity is 97 %, which is similar to or more pureaththe material used in the majority of studies.
During the evaluation under Directive 91/414/EBQyas concluded that the data provided a worst-
case scenario with respect to impurities. It was abncluded that the profile of impurities present
in the older material was almost identical to thiostine current specification.

2.3 Current harmonised classification and labelling

2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP
Regulation
Not currently listed on Annex | of the CLP Regubati
2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP

Regulation

Not currently listed on Annex | of the CLP Regubati
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24 Current self-classification and labelling

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

The manufacturer currently applies the Directivé5@88/EEC classification criteria, but if the CLP
criteria were applied the equivalent self-clasaificn would be Acute Tox 4; H302, Aquatic
Chronic 2; H411.

2.4.2 Current self-classification and labelling based oSD criteria
Xn;
R22,
R52-53.
3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE VEL

In 2008, Triadimenol was approved for Annex | hgtias a 3 A review substance under Council
Directive 91/414/EEC, with the UK as Rapporteur M@mState. In accordance with Article 36 (2)
of the CLP Regulation, triadimenol should now b&sidered for harmonised classification and
labelling. Therefore, this proposal considers alhlan health and environmental end points.



CLH REPORT FOR TRIADIMENOL

Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

11

Name and other identifiers of the substance

Table 5: Substance identity
EC number: 259-537-6
EC name: a-tert-butyl{3-(4-chlorophenoxy)-1H-1,2,4-

triazole-1-ethanol

CAS number (EC inventory):

CAS number: 55219-65-3

CAS name: 1H-1,2,4-triazole-1-ethanol, .beta.-(4-
chlorophenoxy)-.alpha.-(1,1-dimethylethyl

IUPAC name: 1-(4-chlorophenoxy)-3,3-dimethyl-1-[1H-

1,2,4]triazol-1-yl-butan-2-ol

CLP Annex VI Index number:

Not allocated

Molecular formula:

Ci1aHis CI N3 O

Molecular weight range:

295.8 g/mol
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Structural formula:
1

OH  CH,
CH—C—CH,
O—CH  CH,

EEN
¢}

™

1.2 Composition of the substance

Table 6: Constituents (non-confidential informatian)
Constituent Typical concentration Concentration range Remarks
Triadimenol >97 % 97 to 100 %

Current Annex VI entry: Not listed

Triadimenol is a mixture of two diastereomers, isom (threo-configurationRS-and SRform)
and isomer B (erythro-configuratioBS andRRform). Each isomer is in itself a racemic mixture
of two optical isomer forms. The ratio of the tvgmimers in the currently manufactured material is
~ 80 % isomer A= 20 % isomer B (hereafter referred to as 80:20 nadte Further details on the
composition are provided in the technical dossier.

Table 7: Impurities (non-confidential information)
Impurity Typical concentration Concentration range Remarks
All impurities are Process impurities are
confidential individually present in the
range of 0 to 1 %

Current Annex VI entry: Some of the impurities hséed on Annex VI. These impurities were
thoroughly evaluated during the review under Dixec1/414/EEC and do not impact on
the classification proposed in this dossier.

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

Current Annex VI entry: Not applicable
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1.2.1 Composition of test material

During the development of triadimenol in the 197@sterial was produced on a laboratory scale

with an approximate A:B ratio of 60:40. In the 19&hd beyond, the 80:20 material was produced.
Information on the test material’'s specificatiorpresented as far as possible, but was not always
stated in the study reports.

Test materials with varying purities were used he toxicology studies. The current minimum
purity is 97 %, which is similar to or more pureththe material used in the majority of studies.
During the evaluation under Directive 91/414/EBQyas concluded that the data provided a worst-
case scenario with respect to impurities. It wae abncluded that the profile of impurities present
in the older material was almost identical to thiostine current specification.

1.3 Physico-chemical properties
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Table 9: Summary of physico - chemical properties

Property Value Reference Comment (e.g. measured or
estimated)

State of the substance at Pure: colourless crystals Visual inspection

20°C and 101,3 kPa As manufactured: white|
to grey powder

Melting point Isomer A: 138.2°C Dorr, 1979 Measured, OECD 102 DTA
Isomer B: 133.5°C

Boiling point Mixture of SRandSSor | Klusacek & Measured, OECD 113
RR 155 to 270°C Krasemann, 1986

Relative density Isomer A: 1.237 at 229CNeber, 19873a; Measured, OECD 109
Isomer B: 1.299 at 220¢ Weber, 1987b

Vapour pressure Isomer A GR): 6x10’ Weber & Krohn, Measured, OECD 104

Pa at 20°C; 1xIDat 1996
25°C (extrapolated)
Isomer B §SandRR):
4x10' Pa at 20°C; 9x
10" at 25°C
(extrapolated)

Surface tension Mixture of SRandSSor | Krohn, 1999 Measured, EEC method A 5
RR: 54.4mN/m at 20°C
and 130 mg/L

Water solubility Isomer A: 0.049 g/L at | Leimkuehler, 1980 Measured, OECD 105
20°C (Flask)
Isomer B: 0.095 g/L at
20°C

As it is a very weak
base that can only be
completely protonized
in non-aqueous systems
in the presence of very
strong acids, water
solubility in the acidic
and alkaline pH range
was not determined

Partition coefficient n- Isomer A: 3.08 at 25°C | Krohn, 1984 Measured, OECD 107
octanol/water (log value) Isomer B: 3.28 at 25°C (Shake flask)

The effect of pH was
not investigated

Flash point Not applicable (melting
point above 40°C)
Flammability Not highly flammable | Eberz, 1999 Measured, EEC A 10 and 12

and does not liberate
gases in hazardous

amounts
Explosive properties Not explosive Eberz, 1999 Mead, EEC A 14
Self-ignition temperature Does not spontaneously Eberz, 1999 Measured, EC A.16
combust
Oxidising properties No oxidising properties  Eber299 Measured, EEC A 17

Granulometry
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Stability in organic solvents
and identity of relevant
degradation products

Dissociation constant No dissociation Measured, OECD 112
occurred
Viscosity
2 MANUFACTURE AND USES

2.1 Manufacture

Information on the manufacture of triadimenol isfidential.

2.2 Identified uses

Triadimenol is used as a fungicidal seed and falay treatment in agricultural applications.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chencal studies

Method Results Remarks Reference

Refer to table 9

3.1 Physico-chemical properties

3.1.1 Summary and discussion

Refer to table 9.

3.1.2 Comparison with criteria

Refer to table 9.

3.1.3 Conclusions on classification and labelling

Triadimenol does not meet the criteria for clasatfion.

4 HUMAN HEALTH HAZARD ASSESSMENT

4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

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

411 Non-human information

The toxicokinetics and metabolism of triadimenolvéndeen investigated in the rat. The active
substance was rapidly and extensively (almost 1Gi8%drbed following oral administration of low
(2 mg/kg/d) and high (100 mg/kg/d) doses. Peak eoinations were achieved in most organs and
tissues within one hour, with the highest peak eot@ations occurring in fat, the urinary bladder
and the liver. Excretion was also extensive and mvasly via the faeces in males (> 90 % of the
administered dose in the bile) and via both faeaed bile in females. At 24 hours after
administration of single or repeated doses, totaletion was 80-90% in males and females; as
excretion was not complete by 24 hours, accumuladiotriadimenol may occur. By 120 hours,
excretion had reached almost 100%. The half-lifelmhination from plasma was between 6.4 and
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9 hours after single or repeated (for 14 days) adnations. Retention in tissues was very limited,
with residues in the body (excluding the gastrattal tract) being up to 0.06% of the
administered dose after single low (1 mg/kg/d, aeieed in males and females) or high (100
mg/kg/d in males) doses and after a repeated |me-dmministration (males only; residues
determined at 120 hours). After a single dose higbest residues (determined in male rats) were
found in fat, the bladder and the liver; amountsaglioactivity were below the limit of detection by
72 hours after administration of the dose. The Itesndicated that enterohepatic recirculation
occurred. Triadimenol was rapidly metabolised, prashantly by hydroxylation to triadimenol-
hydroxy then further oxidation to triadimenol-caxlgo Oxidation of the secondary hydroxy group
to form metabolites related to triadimefon was catied at low levels (< 2 %), but triadimefon itself
was not identified. Differences between the metédmiformed from different dose levels and the
sexes were minor.

4.1.2 Human information

No available information.

4.1.3 Summary and discussion of toxicokinetics

See section 4.1.1.
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4.2  Acute toxicity

Acute toxicity has been investigated by the omhalation and dermal routes in rats and mice.
There is also limited information on intra-peritaheand sub-cutaneous administration in these
species.
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Table 11: Summary table of relevant acute toxicitystudies*
Method LDsq Remarks Reference
Oral > 2000 Animals were fasted for 16-24 hours prior to | Schiingel,
Rats/Wistar, 3 females/group, mg/kg administration of the test substance. 2005c¢
repeated (total of 6 animals tested) In the first test at 2000 mg/kg, no animals died.
. In the repeat of the test with this dose, one
0 L
2000 mg/kg in 2% Cremophor EL animal died on day 3.
14-day observation period Clinical signs, which appeared between 2 angd
80:20 mixture, purity 97.2% 11 days after dosing, included piloerection,
. increased motility, uncoordinated gait,
8593 423 (acute toxic class), spasmodic state, aggression, hunched postufe,
laboured breathing. Gross necropsy did not
show any treatment-related findings.
Oral 720 mg/kg | Two investigations were performed: in one, ratslihail &
. (fasted were fed normally; in the other, they were Thyssen,
Rats/Wistar, 15/sex/group animals) fasted for 16 hours prior to dosing. 1980
3\/2?;/%2223/ l;\%rmEL 1068 mg/kg | Deaths occurred from day 1 in fasted and
P (unfasted unfasted animals.
14-day observation period animals) Clinical symptoms were consistent with effects
80:20 mixture, purity 92.7% on the CNS and included lethargy, piloerectign,
Not quidell GLP laboured breathing. Severe behavioural
ot guideline or disturbances (aggression, self-mutilation) wefe
noted. Gross necropsy of animals that died
showed signs of irritation of mucous
membranes of the gastrointestinal tract, which
were present to a lesser degree in unfasted
animals.
Inhalation >0.95 mg/L | Test atmosphere concentration was ohted | Mihail &
. by analysis. Particle size analysis was not Thyssen,
Rats/Wistar, 10/sex/group performed. The highest concentrations tested 080
1 hour exposure: 0.31, 0.67, 1.56 each of the 1-hour and 4-hour exposures wefe
mg/L stated to be the maximum attainable.
4 hours’ exposure: 0.088, 0.31, There were no deaths, clinical signs, effects pn
0.95 mg/L body weight or abnormal gross necropsy
findings following a single 1-hour exposure.
Nose-only exposure
. . Following a single 4-hour exposure, one female
14-day observation period in the 0.31 mg/L group died on day 14, without
80:20 mixture, purity 92.7% having shown any previous symptoms. The
N ideli GLP study authors attributed this death to acute
ot guideline or pneumonic bacterial disease. There were no
other deaths or treatment-related gross necropsy
findings.
Dermal > 2000 There were no deaths, clinical signs, effects piSchiingel,
. mg/kg body weight or gross pathology. 2005b
Rats/Wistar, 5/sex/group (males and
2000 mg/kg applied under a sem|-females)
occlusive dressing for 24 hours
14-day observation period
80:20 mixture, purity 97.2%
OECD 402, GLP
Dermal > 5000 There were no deaths, clinical signs of toxicity Mihail &
mg/kg or abnormal gross necropsy findings. Thyssen,
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Rats/Wistar, 5/sex/group 1980

2500 & 5000 mg/kg applied for 24
hours (dressing unspecified)

14-day observation period
80:20 mixture, purity 92.7%
Not guideline or GLP

*The studies included in this table are regardedtaskey studies for classification purposes. Adid#l studies can be
found in the pesticide evaluation report conduatader Directive 91/414/EEC; however, in the opinadrihe dossier
submitter, these do not impact the classificatienision.

421 Non-human information

4.2.1.1Acute toxicity: oral

Two acute oral toxicity studies have been conductedriadimenol. LIy values of 720 (fasted
rats), 1068 (unfasted rats) and > 2000 mg/kg (fastes) were obtained.

4.2.1.2Acute toxicity: inhalation

One acute inhalation toxicity study has been cotatljcin which the maximum attainable
concentration was used. An kfdf > 0.95 mg/L was obtained.

4.2.1.3Acute toxicity: dermal

LDso values of > 2000 and > 5000 mg/kg were obtaingd/gacute dermal studies.

4.2.1.4Acute toxicity: other routes

Not relevant for classification.

4272 Human information

No information available.

4.2.3 Comparison with criteria

A range of LD50 values, from 720 mg/kg to > 2000/kgg were obtained from acute oral toxicity
studies. The cut-off for classification for acutitity category 4 in the CLP Regulation (2000
mg/kg) falls within this range of values. Therens obvious explanation why the studies gave such
different LD50 values: there were no major diffezes in the experimental animals used; the
administered formulation was comparable; and thees not a marked difference in the
purity/impurity profiles of the tested materialss #here are no data to indicate that the Schiingel,
2005c data should be given preference over ther dlbg, values, it is proposed to classify for
acute oral toxicity.

In an acute inhalation study, the maximum attamatdncentration of 0.95 mg/L triadimenol did
not result in any deaths or clinical signs of tityic No classification is proposed for acute
inhalation toxicity.
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The LDsy values obtained from two acute dermal studies vedreve the classification cut-off

(<2000 mg/kg) in the CLP Regulation and Directivés@B/EEC. No classification is proposed for
acute dermal toxicity.

4.2.4 Conclusions on classification and labelling
CLP Regulation: Acute Tox 4; H302
Directive 67/548/EEC: Xn; R22

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

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

The information gained from the acute toxicity sésdsection 4.2) did not indicate that triadimenol
resulted in toxicity to specific organs (other thiha CNS) after a single exposure.

In addition to these acute toxicity studies, infatn on specific target organ toxicity — single
exposure is available from two acute neurotoxisttydies.
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Table 12. Summary of acute neurotoxicity studies

Method Results and remarks Reference

Oral (gavage) Pilot study (not a comprehensive evaluation of ataxicity) | Polacek,
in which six pharmacological tests were conducted t 1983

Mice/CFW1/males and
rats/WISW/males, 3 to 10
animals/group The findings were that triadimenol: potentiated digaebital
‘sleeping time’ (anaesthesia) of mice; had a stediby
significant stimulating effect on spontaneous nitgtibf
mice, which was less potent than with caffeineuitesl in
Test material presumed to be 80:2Q effects consistent with stimulation of the CNS icen(less
mixture; purity 98% potent than caffeine); had a stimulating effechastor
activity, rearing, licking/sniffing and grooming rats;
increased motor activity in mice (less potent thaffeine);
transiently antagonised the ptosis and inhibitibn o
spontaneous motility that was induced by pre-treatmvith
reserpine in mice (less potent than caffeine).

establish if triadimenol had a stimulating effentthe CNS.

Doses between 3 & 60 mg/kg in
polyethylene glycol 400

Not guideline, not GLP

Oral (gavage) To determine if the hyperactivity in rats assocdiatgth Crofton,
triadimefon administration was characteristic dfesttriazole| 1996
compounds, 14 triazoles and structurally-relatdsbtnces
50, 100, 200, 400 mg/kg were tested, including triadimenol.

1=}

Rats/Long Evans, 8-12 males/grou

Presumed to be 80:20 mixture, purityl riadimenol induced hyperactivity in all dose greup
not stated

Guideline and GLP status not
reported

From the acute toxicity studies (section 4.2), éherere some signs that were indicative of
triadimenol having an effect on the CNS (increasedility, behavioural changes, drowsiness and
lethargy). Additional information was obtained fr@oute neurotoxicity investigations in rats.

In a pilot study that comprised a number of tegiadimenol at doses of 3 mg/kg and above
demonstrated a stimulating effect on the CNS, whichwever, was less potent than that of caffeine
in the tests in which there was a comparison. Thdysauthors surmised that the potentiation of
hexobarbital anaesthesia was more likely to beriplperal effect on the liver, such as an inhibition

of barbiturate metabolism, than an effect on thesSCN

According to Crofton, 1996), it has been propodeat the hyperactivity induced by triazoles, of
which triadimenol is a member, is related to albemmonoamine metabolism (decreased
synaptosomal dopamine reuptake); triadimenol deeseadopamine uptake im vitro brain

synaptosomal preparations. Crofton concluded tiattucial site in structure-activity relationship
considerations of these CNS effects of triazolekasether oxygen, which is present in triadimenol.

4.3.2 Comparison with criteria

Triadimenol resulted in effects on the CNS in acwerotoxicity studies. There is no indication
that, at higher doses of the substance, thesetefieuld lead to death of the animals (in an acute
toxic class method test, the cut-off was 2500 mg/&gd so a classification for STOT-SE should be
considered.

STOT-SE is divided into three categories. Categotieand 2 are assigned on the basis of
significant or severe toxicity and their criteneciude guidance cut-off values.
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STOT-SE 3 is reserved for transient target orgdectf, which are limited to respiratory tract
irritation and narcotic effects. Although triadineérhad a transient effect on the CNS, this was
stimulant as opposed to narcotic, and so STOT-®&8d not be appropriate.

In consideration of categories 1 and 2, triadimenduced functional disturbance that was not
associated with morphological changes: there wasewropathy or other adverse findings at
histopathology. The effects were possibly medidtedugh a pharmacological effect rather than
damage to the CNS; the transient nature of thetsfigould support this hypothesis. An additional
consideration is triadimenol’'s potency in the neéoxeity tests, which was less than that of
caffeine. For these reasons, it is decided notdpgse a classification for STOT-SE.

4.3.3 Conclusions on classification and labelling
CLP Regulation: No classification
4.4  Irritation

4.4.1 Skin irritation
The potential of triadimenol to cause skin irribatihas been tested in rabbits and humans.

Table 13: Summary table of relevant skin irritation studies*

Method Results Remarks Reference

Rabbit/albino, 3 females Draize scores were 0 for all animals at Not irritant | Schingel,
80:20 mixture, purity 97.2% all time points. 2005a
OECD 404, GLP

Rabbit/New Zealand White, 3 females | The Draize scores were 0 in all animalsNot irritant | Krétlinger,

80:20 mixture, purity 95.8% Sgsg'time points up to and including 14 1993
OECD 404, GLP

Rabbits, New Zealand White, 6 animalg Intact skin: Not irritant | Mihail &
24_ hour exposure on intact and abraded 1/6 animals had grade 1 erythema at 24 '{ggzsen,
skin and 72 hours, and grade 1 oedema at|24

hours. All other animals scored 0.
Abraded skin

4/6 animals had grade 1 erythema, 1/¢
animals had oedema (grade and time
points of these observations not

80:20 mixture, purity 92.7%
Not guideline or GLP

recorded).
Rabbits/albino/6 males Draize scores were O for all animals at Not irritant | Nagashima,
all time points. 1982a

80:20 mixture, purity 97.5%
Similar to OECD 404, not GLP

*The studies included in this table are regardedraskey studies for classification purposes. Adid#l studies can be
found in the pesticide evaluation report conduatader Directive 91/414/EEC; however, in the opinadrihe dossier
submitter, these do not impact the classificatienision.



CLH REPORT FOR TRIADIMENOL

4.4.1.1Non-human information

Triadimenol did not cause skin irritation in two Nveonducted studies in rabbits. Supportive
evidence was provided by additional, non-standsttdlies in rabbits.

4.4.1.2Human information

No information.

4.4.1.3Comparison with criteria

Several studies in rabbits gave no indication thatlimenol causes skin irritation. Triadimenol did
not meet the criteria for classification as a skntant under the CLP Regulation or Directive
67/548/EEC.

4.4.1.4Conclusions on classification and labelling

CLP Regulation: No classification

Directive 67/548/EEC: No classification

4.4.2 Eye irritation

Triadimenol’s potential to cause eye irritation hagn assessed in rabbits.
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Table 14: Summary table of relevant eye irritationstudies*

Method Results Remarks | Reference
Rabbits/albino/3 females All scores were 0 apart from redness of the Slightly Schiingel,
] . 0 conjunctiva, which gave mean scores of 0.3, 0. 4rritant 2005d

80:20 mixture, 97.2% and 0.3 in the three animals, respectively. This
OECD 405, GLP effect was reversible within 3 days.
Rabbits/New Zealand White, 3 | Only effects on the conjunctiva were observed, Slightly Krétlinger,
females . . irritant 1993
The mean scores for conjunctival redness werg
80:20 mixture, purity 95.8% 0.3, 0 and 0.3, with full resolution by 48 hours.
OECD guideline 405, GLP Grade 1 chemosis occurred in 3/3 animals at ]
hour but had fully resolved by 24 hours (mean
score 0O for each animal).
Rabbits/New Zealand White, 8 | 5 minutes’ exposure Slightly Mihail &
animals All scores were 0 apart from grade 1 conjuncti learlmant '{gggsen,
80:20 mixture, purity 92.7% redness in 5/5 animals from 5 minutes; fully
Not guideline or GLP resolved in all animals by 48 hours.
24 hours’ exposure
All scores were 0 apart from grade 1 conjunctiyal
redness in 3/3 animals; fully resolved by 24
hours.
Rabbits/albino, 9 males Washed eyes Slightly Nagashima,
] . . . . . . irritant 1982b
80:20 mixture, purity 97.5% Grade 1 conjunctival effects in 3/3 animals at 1
Not guideline or GLP to 4 hours only.
Unwashed eyes
Grade 1 corneal effects in 4/6 animals, reversiple
by 72 hours.
Grade 1 or 2 conjunctival redness or chemosig in
6/6 animals, reversible by 96 hours.

*The studies included in this table are regardedteskey studies for classification purposes. Aditazhal study can

be found in the pesticide evaluation report conddainder Directive 91/414/EEC; however, in the apirof the
dossier submitter, these do not impact the clasgitin decision.

4.4.2.1Non-human information

Several studies in rabbits have consistently shinahtriadimenol has only a mild irritant effect on

the eyes.

4.4.2.2Human information

No available information.

4.4.2.3Comparison with criteria

The main effect observed was conjunctival rednegt, occasional conjunctival chemosis. Since
all effects were fully reversible before 21 daysté&gory 1 (irreversible eye effects) according to
CLP (R41 in Directive 67/548/EEC) is not appromiathe grades of conjunctival effects (mean
scores of< 0.7 in the guideline-compliant studies, individsgiores of generally 1 in the non-
guideline compliant studies) did not meet the datéor classification as Category 2 (irritating to
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eyes) in the CLP Regulation (mean scores @fin at least 2 of 3 animals for conjunctival regs
or chemosis). The criteria for classification as6R8 Directive 67/548/EEC were also not met
(conjunctival mean scores ®f2.5 for redness or 2 for chemosis).

4.4.2.4Conclusions on classification and labelling

CLP Regulation: No classification

Directive 67/548/EEC: No classification

4.4.4 Respiratory tract irritation

No evidence of respiratory tract irritation was rfiduin one acute inhalation study in rats (section
4.2.1).

4.4.4.1Conclusions on classification and labelling

CLP Regulation: No classification

Directive 67/548/EEC: No classification

4.5  Corrosivity

Triadimenol was not corrosive when tested for siad eye irritation

45.1 Conclusions on classification and labelling
CLP Regulation: No classification
Directive 67 /548 /EEC: No classification

4.6 Sensitisation

46.1 Skin sensitisation

The potential for triadimenol to induce skin sesaiion has been investigated in two guinea pig
studies.
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Table 15: Summary table of relevant skin sensitigen studies

Method Doses Results Reference

Guinea pig/SPF, females, 20 in testnduction 0/20 animals were sensitized. VVohr, 2005

: ; o
group, 10 in negative control group62.5% The positive control

Buehler test Challenge substance, alpha hexyl
. . 62.5% cinnamic aldehyde, gave a
. 0,

80:20 mixture, purity 97.2% Formulated in polvethviene positive response in 60% of

OECD 406 (1992), GLP alycol polyethy the animals.
Conclusion: non-sensitising

Guinea pig/Pirbright white, Induction 0/20 positive at 24 hours Flucke,

10/sex/group Intradermal: 2.5% . 1981
1/20 animals gave a responge

Topical: 25%

Challenge
25%

Maximisation test
80:20 mixture, purity 92.7%

Similar to OECD 406 (1981), not
GLP

(score 0.5) at 48 hours.
Conclusion: non-sensitising

There did not appear to be &

Formulated in Cremophor EL. "
positive control group.

4.6.1.1Non-human information

Triadimenol did not induce skin sensitisation reatt in any animals in a Buehler assay when it
was tested at 62.5%. Appropriate responses weanelokin the positive and negative groups.

In a guinea pig maximisation test, triadimenol weegative for skin sensitisation. However,
limitations of the study included the lack of: aspiive control group; a justification for the
concentrations used; and information on irritatfalthough the animals were pre-treated with 10%
sodium lauryl sulphate).

4.6.1.2Human information

No information available.

4.6.1.3Summary and discussion of skin sensitisation

Triadimenol did not induce skin sensitisation inwall conducted Buehler study. Supportive
evidence was obtained from a guinea pig maximigdgst.

4.6.1.4Comparison with criteria

The criteria for classification as a skin sensitigesitive in> 15% of animals in a Buehler/non-
adjuvant assay, positive in30% of animals in a guinea pig maximisation teftfzant assay) in
the CLP Regulation as amended by tPfeAZ'P and Directive 67/548/EEC were not met.

4.6.1.5Conclusions on classification and labelling

CLP Regulation: No classification

Directive 67/548/EEC: No classification
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4.6.2 Respiratory sensitisation

There is no available information on the potentiariadimenol to induce respiratory sensitisation.

4.7 Repeated dose toxicity

The repeated-dose toxicity of triadimenol has bieeestigated in rats, mice, dogs and rabbits by
the oral, inhalation and dermal routes.
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4.7.1

Non-human information

4.7.1.1Repeated dose toxicity: oral

Rat
Table 16.1: Summary table of relevant repeated degoxicity studies in the rat (oral)
Method Dose levels Observations and remarks
(effects of major toxicological significance)
Oral (gavage) | 0,5, 15,45 Terminal observations and samples for haematolagycéinical chemistry were
for 28 days mg/kg/d taken 24 hours, or, for the recovery animals, 3&ddter the final treatment.
Rats/Wistar, An extra group | There were no deaths, clinical signs or effectbaay weight. Haematology,
20/sex/group of 10/sex clinical chemistry and urinalysis values were sanbbetween groups.
24 hours after received 1.5 Gross necropsy did not reveal any treatment-relféneléhgs, nor did a test to
. mg/kg/d, but . . ; X .
the final dose, there were detect the presence of blood in faeces. Thyroidjisiwere slightly increased
half the animals limited in high-dose males - absolute: 0%, 10%, 10%, 20%gtative: 0%, 0%, 0%,
in each group | . L .| 25%** in the 0, 5, 15, 45 mg/kg/d groups. In fenslEiadimenol had a
= investigations in L o ; . .
were sacrificed. this group statistically significant effect on ovary weightsall treatment groups, with

The remaining
animals were
observed for a
further 28 days.

60:40 material,
purity 98.5%
Not guideline or
GLP

Thyssen &
Kaliner, 1976

increases of absolute: 0%, 14%**, 14%%*, 20%**; tela: 0%, 18%**, 14%?*,
18%** in the 0, 5, 15, 45 mg/kg/d groups.

The increased weights of the thyroid in males aratywin females were not

associated with histopathological findings. Becanfsthis, the small differences

in absolute terms and the lack of a dose-respatatanship in effects on ovar
weights, the study authors considered that theg@noveights were within the
normal range.

Histopathology of other organs and tissues did@etal any treatment-related
effects.

Following the 4-week recovery period, there werdifferences between
exposed and control animals.

The NOAEL was concluded to be 45 mg/kg/d.

D

Oral (gavage)
for 28 days

Rats/Wistar,
20/sex/group

80:20 (purity
98.3%) and
60:40 (purity
84.7%)
materials tested

Half the animals
in each group
were sacrificed
at the end of the|
treatment
period. The
remaining
animals were
observed for a
further 28 days.

Not guideline or
GLP

Mihail & Vogel,

80:20 material:
0, 15, 45, 100
mg/kg/d

60:40 material:
0, 45, 100
mg/kg/d

There were no deaths. The only clinical sign neted a slight increase in
mobility that persisted for up to two hours aftesiohg and that occurred from
day 3 onwards in those animals that received 486rmg/kg/d of either test
substance.

Results obtained immediately after dosing period

Body weights, haematology and urinalysis parameterg unaffected by
triadimenol. Slight reductions in various clinicdlemistry parameters (AST,
bilirubin in males; glucose in females) were stdigdhe study authors to be
within the normal range of physiological variati@part from those for
creatinine, which were reduced in males by 19%*1@® mg/kg/d and up to
19%* at 45 & 100 mg/kg/d 60:40 material. In female®atinine was reduced
by 10%*, 15%*, 27%** at 15, 45, 100 mg/kg/d; and 19%** and 29%** at 45
& 100 mg/kg/d 60:40 material.

Microsomal enzyme activities were higher (more redrikn males) in liver
samples after exposure to either test mater# mg/kg/d. The following
increases in activity were noted: P450 activityupyto 78%** in males and
females; aminopyrine-N-DEM by up to 92%** in makesd 58%** in females;
O-DEM by up to 40%** in males and 34%** in females.

There were marginal increases in liver weightsOét thg/kg/d of both test
materials. In males, the increases were 0% / 5%o(ate/relative), whilst in
females they were up to 13%** / 11%**.

Thyroid weights were not increased and differernices/ary weights were
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1981

minimal: 0%, 6%, 5%, 13% (absolute) and 0%, 5%, 11% (relative) at 0, 15
45, 100 mg/kg/d of 80:20 mixture; 8% & 16% (absejuand 11% & 14%
(relative) at 45 & 100 mg/kg/d 60:40 material. Tdn@rere no other effects on
organ weights.

There were no treatment-related gross necropsistopathological findings.
Results obtained after 4-week recovery period

There were no clinical signs and no effects ofttneat on body weight,
haematology or urinalysis after the recovery peridtere were slight reduction
in urea (males and females), bilirubin (femaleg/pahd creatinine (up to 14%
in males at 100 mg/kg/d; and up to 20% in femalits ©00 mg/kg/d 60:40
material).

Microsomal enzyme induction in liver samples wasiksir between the groups,
indicating that the enzyme induction was reversible

There were no notable gross necropsy findingsgpéhology was not
performed) and no differences in organ weights betwthe groups.

The NOEL was 15 mg/kg/d.

Oral (dietary)
for 90 days

Rats/Wistar,
15/sex/group
(30/sex control

group)
60:40 material,
purity 98%

Not guideline or
GLP

Loeser &
Kaliner, 1977

0, 150, 600,
2400 ppm

Equivalent to

Males: 0, 12, 49
203 mg/kg/d

Females: 0, 17,
71, 287 mg/kg/d

One female in the 600 ppm group died on day 83.CHuse of death was
myocardial necrosis and nephritis and was not thbtegbe treatment-related.
There were no clinical signs of toxicity and foathsumption was unaffected,
although body weight gains were statistically sigantly reduced in the high-
dose groups of each sex.

Haematology investigations were conducted at onetimand three months. At
the former, the only adverse finding was a sligkgreased haematocrit in hig
dose females. At the latter time, there were dee®am mean corpuscular
haemoglobin (MCH) (by 7%**) and mean corpusculaiunee (MCV) (by
13%**) in high-dose males, and decreased haemaibsrid%?*) in high-dose
females. The relative proportion of eosinophils &k® reduced in high-dose
females (by 86%%*).

No changes in clinical chemistry were noted at ame three months.

There were no adverse findings at gross necropegr weights were increased
by 1%, 1%, 7%* in males; and 0%, 3%, 17%** (abselslues) in females at
150, 600, 2400 ppm. Other organ weight effects e recorded in high-dos
females: absolute ovary weights were increasedby-3%, 23%**; absolute
kidney weights were increased by 8%, 2%, 10%* & 890, 2400 ppm.

There were no treatment-related histopathologiadirigs in any organs or
tissues.

The NOAEL was 600 ppm, equivalent to 49-71 mg/kg/d.

h

D

Oral (dietary)
for 90 days

Rats/Sprague
Dawley,
20/sex/group

80:20 material,
purity 94%

Not guideline or
GLP

Nishimura,
1983

0, 120, 600,
3000 ppm

Equivalent to

Males: 0, 8, 40,
209 mg/kg/d

Females: 0, 9,
46, 221 mg/kg/d

There were no treatment-related deaths. In the-thigie groups, food
consumption was reduced by up to 25%, and oveoaly bveight gain was 11%
lower in males and 24% lower in females.

At 3000 ppm, decreased haemoglobin (by 4%**) arehegtocrit values (by
4%**) in males and females were indicative of naldaemia. Platelet counts
were also lower in high-dose males (by 13%**). Avly percentage of
reticulocytes (up to 25% reduction at 600 ppm) alae noted in males,
although not in a dose-related pattern.

Clinical chemistry changes associated with effectshe liver through lipid
metabolism were identified at the high-dose letledre were increases in total
cholesterol (by 39%%**), phospholipid (by 18%*) atatal protein (by 3%*) and
decreases in albumin (by 7%**) and the albumin/glabratio (by 14%%**) in
females; decreased triglycerides (by up to 32%t1] &ee fatty acids (by up to
18%**) occurred in males and females.

At gross necropsy, treatment-related effects onivlke were observed with a
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dose-response relationship: enlarged liver in 2,@ males and 0, 0, 1, 7
females (group sizes were 20); and accentuateddlopatternin 0, 0, 2, 5
females at 0, 120, 600, 3000 ppm.

Absolute and relative liver weights were signifittgrincreased by: absolute
values of 0%, 0%, 10%*, 17%** in males and 0%, -B%*, 35%** in

females; relative values of 0%, 2%, 7%**, 28%**rimales and 0%, 3%, 13%**,
58%** in females at 0, 120, 600, 3000 ppm.

At histopathology of the liver, triadimenol was aesisted with an increased
incidence and severity of fatty change and increé&sgidence of eosinophilic
degeneration of hepatocytes, as recorded below.

Males Females
mg/kg/d 0 8 40 | 209 O 9 46| 221
Number of livers | 18/ 19 18 19 20 20 20 20
Fatty change 1 3 5 15 2 4 9 18
Slight | 1 3 4 4 2| 4 9 5
Mild 1 9 5
Moderate 1 8
Severe 1
Eosin. degen. 0 0 0 13 @ ) Q g
Slight 12 9
Mild 1

The fatty changes were found mainly in the certrathid-zonal region in males
and the mid-zonal to peripheral regions in femateklitionally, at 3000 ppm,
one male had ground glass appearance and two késhnalteration
(anisokaryosis).

There were no treatment-related adverse histopadfuall findings in other
organs or tissues.

The NOAEL was 120 ppm (8-9 mg/kg/d).

N.B. The values for NOAEL/NOEL are provided fooinfation only; they have been agreed by a PRAPgbherEX
Meeting. * Statistically significant at$ 0.05. ** Statistically significant at g 0.01

In several rat studies, triadimenol targeted ther|ikidneys, ovaries and thyroid. There were no
deaths below the guidance cut-off values for ctasgion of < 50 mg/kg/d that is specified in
Directive 67/548/EEC and 100 mg/kg/d that is specified in CLP (90-day studyats). No serious
effects occurred below these values.

In a 28-day study, the only liver effects were mgamal enzyme induction (from 45 mg/kg/d) and
increases in liver weight (at 100 mg/kg/d), neitbémwhich persisted during a 4-week recovery
period; these changes were indicative of adapttieer than adverse changes. In one of the 90-day
studies, liver weights were increased from 40 migik@linical chemistry changes associated with
effects on the liver through lipid metabolism onlgcurred at 209/221 mg/kg/d, as was the case for
the gross necropsy findings (enlargement, accesduabular pattern). Upon histopathology, dose-
related increases in the incidence and severitgtof change (from 8/9 mg/kg/d) and eosinophilic
degeneration of hepatocytes (at 209/221 mg/kg/dg wbserved.
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Apart from the liver, the only organs that wereg&ded in more than one study were the kidneys
and the ovaries. Increased kidney weights werertegpan one of the 90-day studies, but only
above the guidance value (at 287 mg/kg/d). Theceften the ovaries was somewhat more
consistent, in that increased organ weights weagerded after exposures for 28 days (both studies:
from 5 mg/kg/d, but without a dose-response refatiip with unspecified isomer composition; and
from 15 mg/kg/d with the 80:20 mixture) and 90 d&ys287 mg/kg/d). This effect was reversible
during a four-week recovery period that followedd2/s’ administration. None of these changes in
organ weight was associated with adverse grosstmpathology findings.

In one of the 90-day studies there was an indiocatib mild anaemia in the high-dose group
(209/221 mg/kg/d).
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Mouse
Table 16.2: Summary table of relevant repeated degoxicity studies in the mouse (oral)
Method Dose levels Observations and remarks
(effects of major toxicological significance)
Oral (dietary) 0, 160, 500, A limited histopathology was performed, since thedg was initiated to find

for 13 weeks

Mice/CD-1,
10/sex/group

Presumed to be
80:20 material,
purity 97.4%

OECD 408,
GLP

Schladt &
Sander, 1998

1500, 4500 ppm
Equivalent to

Males: 0, 25, 77
235, 872
mg/kg/d

Females: 0, 31,
94, 297, 797
mg/kg/d

suitable dose ranges for a chronic study.

One male of the high-dose group died on day 4thmitause of death was not
established. There were no other deaths. Piloere(®/10 males) and squattin
position (7/10 males) occurred in the high-dosaugrdout otherwise there were
no clinical signs of toxicity.

Food consumption was increased by 13% in high-duses but at the end of
the treatment period these animals had body wetbhtavere 9%** (1500 ppm
and 13%** (4500 ppm) lower than controls; body wegwere 9%** lower
than controls in females of the 4500 ppm group.

The haematology investigations showed that the hamrit was decreased by
7%* and the mean corpuscular haemoglobin increbg&¥** in high-dose
females. In males, decreased leucocyte countsneeoeded in the 1500 and
4500 ppm groups, with reductions of 21%* and 278spectively.

The clinical chemistry investigations on plasmaeaded increases in enzymes
that were indicative of effects on the liver. Intbeexes, AST and ALT were
increased from 500 ppm (AST up to 340%** increaseT up to 684%**
increase at 4500 ppm). Glutamate dehydrogenas@eam@sased in males from
160 ppm (but within the historical control rangdtas dose) and in females
from 500 ppm (both over 1000%** increase at 450MppALP was increased
by 40%* in males at 4500 ppm. Decreases in totatiem, albumin, cholesterol
and bilirubin were evident in both sexes at varidase levels from 500 ppm.

Additionally, homogenized samples of liver werelgsed for enzyme activity,
with increases in the activities of aminopyrine-dirtethylase and cytochrome
P-450 from 500 ppm. Increased triglyceride conediuns also showed a dose|
response relationship from 500 ppm.

Gross necropsy of the high-dose male that diechatedéeblack areas in the
glandular stomach. There were no treatment-relgitesls necropsy findings in
the other animals.

Triadimenol administration had effects on liver atltenal weights. In males,
absolute liver weights were increased by 37%** eeldtive weights by 59%**
at 4500 ppm. In females, absolute liver weightsewecreased by 34%** and
relative weights 51%** at 4500 ppm. Adrenal weighisre reduced in the high
dose groups only in males (absolute weight redbge8i%, relative by 22%)
and females (absolute weight by 47%**, relative36o*).

The effects on organ weights of the liver and adiewere associated with
various histopathological findings in these orgdr® incidences of the liver
findings are presented below.

}

Males Females
mg/kg/d o 25] 77] 235 874 0o 31 ok 297 797
No. livers 10| 10| 10 10 10 10 10 10 1P 10
Hypertrophy 0 0 3 9 9 0 0 0 3 9
oyopasmie | o | o | of 3| of of 2| 1| 4| s
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Single cell
necrosis

Fat storage 0 1 2 8 9 1 4 3 g 10

Slight 1 2 4 2 1 4 3 6 7
Mild 4 6 2 3
Moderate 6
Severe

The liver hypertrophy mainly affected centrilobutaeas, although the whole
lobule was often involved in high-dose animals. Tigpertrophic cells usually
showed a dense and homogeneously oesinophilic legtmpwith apparently
reduced glycogen storage. The observed increassgdplasmic vacuolation
were associated with increased incidences of éaage. The severity as well ag
the incidence of single cell necrosis showed a-tlesponse relationship: at
1500 ppm, the effect was graded as minimal in tialkes and 3/10 females,
whereas at 4500 ppm it was graded as minimal i@ Bldles and 5/10 females,
and as slight in 5/10 males and 4/10 females. @tieechigh-dose males also
had focal hepatocellular necrosis (graded as mihima

Histopathology of the adrenals revealed that thene no vacuoles in the X-
zone of the adrenal cortex in any of the high-deseales, with incidences of
5/8, 8/10, 7/9, 5/10, 0/9 at 0, 160, 500, 1500,0450m. The study authors
considered the toxicological significance of thiglfng to be uncertain. There
were no treatment-related findings in other orgamisssues, but investigations
were limited to liver, spleen, adrenal glands, tiyglands, femur, sternum,
kidneys and testes/epididymides, plus organs/tssaithn macroscopic findings.

The NOAEL was 160 ppm (25-31 mg/kg/d).

N.B. The values for NOAEL are provided for inforimatonly; they have been agreed by a PRAPeR Exfmeting.
* Statistically significant at p< 0.05. ** Statistically significant at g 0.01

The liver and adrenals were the target organs,valemced by changes in organ weights, liver
enzymes and histopathology. Although effects orerlimicrosomal enzymes and glutamate
dehydrogenase were recorded at 160 ppm (25/31 hij/kbese were within the historical control
ranges of the laboratory and so were not consideydoe treatment-related. Additionally, there
were no other indications of liver toxicity at trdese level. However, the effects at the next dose
level (77/94 mg/kg/d) were regarded as treatmdated. Although liver enzyme activity was
increased from this dose, adaptive changes ofitiee, las evidenced by increased organ weight,
were only apparent from 297 mg/kg/d. Findings astdpathology that were indicative of
hepatotoxicity (necrosis) mainly occurred from 2857 mg/kg/d, although increased fat storage
was reported in all dose groups.

A further histopathological finding in female mie&as the absence of vacuoles in the X-zone of the
adrenal cortex at 797 mg/kg/d. The study authotechthat this finding had been recorded in a
number of previous studies on substances with varahiemical structures: it was not considered to
be a rare occurrence. They explained that the Xeodnthe adrenal cortex was a transient feature in
young mice, and in females the regression of thisezwas characterised by the development of
large vacuoles.
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Dog
Table 16.3: Summary table of relevant repeated degoxicity studies in the dog (oral)
Method Dose levels Observations and remarks
(effects of major toxicological significance)
Oral (dietary) 0, 150, 600, Up to 24 hours elapsed between the final feedimptl@ terminal procedures
for 13 weeks 2400 ppm (blood sample collection and necropsy).
Dogs/Beagle, Equivalent to 0, | There were no deaths or clinical signs of toxiditgod consumption was similgr
4/sex/group 3.75, 15, 60 overall, but delayed food intake was observed gihtdose animals. There were
60:40 material, mgl/lgg/gr:‘gr no statistically significant changes in body wegght
purity 98.5% females Haematology and urinalysis parameters were unaifidoy treatment at weeks |7
Similar to combined and 13.
OECD 409 Clinical chemistry investigations indicated possiliver effects. Alkaline
(1981), not GLP phosphatase activity was slightly increased itrafited groups at week 13, but
Hoffmann & without a dose-response relationship. The levéldf activity was slightly
. higher at 15 and 60 mg/kg/d in week 7 but not ahieation. Plasma cholesterol
Kaliner, 1977 . . . ! .
levels were also slightly increased in these dosas in both sexes in week 7
and in males in week 13. Activities of cytochromd30 and aminopyrine-N-
demethylase in liver tissue were increased in ligbe males and females, but
only those of N-demethylase had statistical sigatiice (increased by 78%**).
Gross necropsy was normal in all groups. The raddiver weight was
increased in high-dose females (by 11%*), and bemlate and relative kidney
weights were increased in high-dose males (absbluig%* and relative by
20%). There were no effects in other organs.
Histopathology did not reveal any adverse findirggarticular, findings in the
liver and kidney were normal.
The NOAEL was 3.75 mg/kg/d.
Oral (dietary) 0, 10, 30, 100 | This study was a follow-up to a two-year chroniedstin order to determine a
for 6 months ppm clear NOAEL. As a result, histopathology was naf@ened. Up to 24 hours
Dogs/beagle, Equivalent to 0, g:)alllzi?gr?ztr\:\éeﬁgggichl feeding and the ternpirededures (blood sample
6/sex/group 0.25,0.75. 25 '
80:20 material mg/kg/d Triadimenol exposure had no effects on any of tlvestigated parameters. In
u.rit 98% ' particular, body weights were unaffected. Thereewadso no changes in alkaline
purity 0 phosphatase, aminopyrine-N-demethylase and cytowh®-450 activities.
Not guideline or Organ weights were unchanged and there were nbleajeoss necropsy
GLP findings.
Hoffmann, 1984 The NOAEL was 100 ppm (2.5 mg/kg/d).
Oral (dietary) 0, 150, 600, Up to 24 hours elapsed between the final feedimptla@ terminal procedures
for two years 2400 ppm (blood sample collection and necropsy).
Dogs/beagle, Equivalent to 0, | There were no treatment-related deaths, clinicaissof toxicity or effects on
4/sex/group 3.75, 15, 60 reflexes, body temperature, pulse rate or ophthstmay. One high-dose female
mg/kg/d was killed for humane reasons in week 22 and wasddo have a ‘deteriorating

60:40 material,
purity 94.9%

Not guideline or
GLP

Hoffmann &
Vogel, 1984

disease of the knee joints’. This was not consillésebe treatment related.

Food and water consumptions were not affectediaglimenol. Body weight
gains were lower than controls in males and femaled treatment groups. It
was reported that the body weight gains in therobahimals were extremely
high, being outside or only just within the meanspiwo standard deviations of
historical control data. The body weight gains lbfraated groups were within
the normal range.

Haematology and urinalysis parameters were nonmall dose groups.

Some effects on clinical chemistry were recorddahe phosphatase levels
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were consistently higher than controls in the hiiglse groups from week 40 (up
to 300% increase). At week 104, aminopyrine-N-dérylase activity was
higher than controls in males and females from gkgid (up to 269%); and
the activity of cytochrome P450 was increased itemat 60 mg/kg/d (by 71%
compared with controls) and from 15 mg/kg/d in féesgby up to 93%).

There were no treatment-related effects on orgaghtsor gross necropsy and
histopathology findings.

The NOEL was 3.75 mg/kg/d.

N.B. The values for NOAEL/NOEL are provided fooinfation only; they have been agreed by a PRAPgheiEX
Meeting.
* Statistically significant at p< 0.05. ** Statistically significant at g 0.01

In a 90-day dog study, slightly increased alkalp@sphatase activity and cholesterol levels were
indicative of a moderate increase in liver actividpnsistent with this were increased liver weights
but these effects were not associated with adwgss necropsy or histopathology changes, and so
are considered to be adaptive rather than adv&ideey weights were increased in high-dose
males only but, again, occurred in the absenceasfsgor histopathological changes.

In studies of longer duration but with lower dosé® only clear adverse effect was a change in
some clinical chemistry parameters in a two-yeadyt which was suggestive of increased liver
activity. This was not associated with changesgan weights, gross necropsy or histopathology.
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4.7.1.2Repeated dose toxicity: inhalation

Table 16.4: Summary table of relevant repeated degoxicity studies (inhalation)

Method Dose levels Observations and remarks
(effects of major toxicological significance)

Inhalation for one week | 0.064 and 0.32 Test atmosphere concentration was determined HysisiaParticle
(five exposures) mg/L for 4 size analysis was not performed. It was not inédat the test
hours per day | atmosphere concentration was the maximum attainable

Rats/Wistar,

10/sex/group The methods and result were poorly reported. Howdiwe 4-hour
exposures did not result in any deaths, clinighsior signs of

Nose-only exposure irritation on the visible mucosa.

14-day observation

period

60:40 mixture, purity not
stated

Not guideline or GLP

Thyssen & Kimmerle,

1976
Inhalation for 3 weeks (3 0, 0.03, 0.068, | There were no deaths or clinical signs of toxigitgny group.
days/week, total 15 0.23 mg/L in . . ) L
exposures) aerosol form | Body weights, haematology and clinical chemistriedinations

_ for 6 hours per| Were unaffected by triadimenol. Urinalysis paran®teere reported
iz);\/ts/V\fstar, day PEM as being unchanged, but no data were presented.

sex/grou

aroup Test No treatment-related effects were noted on orgaght® or gross

Nose-only exposure necropsy and histopathology findings (samplesdbotatory

Not guideline or GLP :;rgl(;sspeze;?ld analysis were taken and animals were sacrificekdzds after the

- ticle si final test substance administration).
Isomer composition and| Particle size

purity not stated analyses were | The NOAEL was 0.23 mg/L.
not fully
Kimmerle, 1976 reported

N.B. The values for NOAEL are provided for inforimatonly; they have been agreed by a PRAPeR Ekfesting.

Two repeated dose inhalation studies, in the ratagailable, in which triadimenol did not giveeis
to deaths or clinical signs. It also had no efferighe measured parameters, which included gross
examination, histopathology and weight determimatibthe liver, kidneys, ovaries and adrenals.
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4.7.1.3Repeated dose toxicity: dermal

Table 16.5: Summary table of relevant repeated degoxicity studies (dermal)

Method Dose levels Observations and remarks
(effects of major toxicological significance)

Dermal for 3 weeks | 0, 50, 250 mg/kg/d| There were no deaths or clinical signs of toxicitying the exposure

(5 days/week, total | in Cremophor period in any group.

15 exposures) El/distilled water Body weights (measured weekly) were unaffectedégtinent, as
Rabbits/New Applied to clipped | were haematology, clinical chemistry and urinalysisameters at the
Zealand White, skin and left end of the treatment period.

6/sex/group uncovered for 6

Liver enzyme activity values at termination of g#tady were slightly
higher than controls in the treatment groups, bilibse-response
relationship was not evident and the values wetkimvthe
laboratory’s normal range for rabbits.

hours (animals
were immobilized),
then washed off.

Not guideline or The skin of 3

GLP animals/sex was
Heimann & Schilde, | abraded 24 hours
1984 before f'
application so that | The NOAEL was 250 mg/kg/d.
oedema and slight
erythema occurred

80:20 material,
purity 98%

There were no notable gross necropsy findings (alsisacrificed 24
to 48 hours after the final treatment). Likewisglative and absolute
organ weights and histopathology findings were fauaéd.

N.B. The values for NOAEL are provided for inforimatonly; they have been agreed by a PRAPeR Exfeeting.

A single dermal repeated-dose study is availablalbits, in which two doses of triadimenol were
tested. No clinical signs or skin irritation wereted, and there were no effects on the measured
parameters, including those of the liver, kidneysries and adrenals.

4.7.1.4Repeated dose toxicity: other routes

No information available.

4.7.1.5Human information

No information available

4.7.1.60ther relevant information

The chronic/carcinogenicity studies in rats andarace presented in section 4.10. The non-tumour
findings of note are summarised here.

In rats, increased liver weights were apparent&ét rhg/kg/d, which were not associated with any
other adverse findings.

In mice, increased liver nodules were recorded atesnat 60 mg/kg/d but not at the higher dose
(340 mg/kg/d). Liver weights increased from 60 ngg¢kand were associated with hypertrophy,
with the severity of this effect being increased340® mg/kg/d. Fatty change in females was also
reported at 472 mg/kg/d, and single cell necrosismmf60 mg/kg/d in males. In a second mouse
study, increased liver weights, enlarged/swollererB and nodular formations occurred at 300
mg/kg/d. Histopathology changes in the liver weméymoted at this dose level.
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4.7.1.7Summary and discussion of repeated dose toxicity

After oral administration, the main target orgamats, mice and dogs was the liver. At lower doses
and with shorter durations of exposure, the lifegats were indicative of adaptive rather than ¢oxi
responses, consisting of increased organ weightsafne cases associated with hypertrophy) and
liver enzyme activities. The effects were revessiéifter administration of triadimenol for 28 days.
A progressive worsening of the liver effects (grassl histopathology findings that were evidence
of toxicity) in 90-day and longer-duration studigsre consistent with bioaccumulation. In 90-day
studies, the only toxic effect that occurred bekne guidance values was fatty change (from 8/9
mg/kg/d in rats) / increased fat storage (from 25f8y/kg/d in mice). In both cases, the changes at
these doses were slight. After chronic adminigirafor up to two years, there was no liver toxicity
in dogs or rats, although single cell necrosigfglito minimal, severity not increased compared
with the controls) was reported in male mice in etedy from 60 mg/kg/d and fatty change in
female mice at 472 mg/kg/d.

In various oral studies, triadimenol also increagetlweights of the kidneys, ovaries, thyroid and
adrenals. Since there was no evidence of orgarungsbn, these organ weight changes do not
justify classification, although they may indicate endocrine-disrupting potential for triadimenol.

Inhalation and dermal administration of triadimedil not result in any adverse effects.

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

Under Directive 67/548/EEC, classification as Rd48aserved for substances that cause serious
damage to health, generally at or below the guidaradue of 50 mg/kg/d (for a classification as
harmful) obtained in an oral 90-day study in r&tsseveral repeated-dose oral studies of durations
from 28 days to two years, the only serious effecbrded at doses below this guidance value was
fatty change of the liver (in 90-day rat and mosiselies).

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

A classification of R48 is indicated when serioffe@s that meet the following descriptions occur
at or below 50 mg/kg/d.

a) Substance-related deaths

There were no deaths below the guidance value.

b) Major functional changes in the central or peei@l nervous systems and/or other organ systems

There were no major functional changes in any ogyatems.

c) Any consistent changes in clinical biochemistngematology or urinalysis parameters that
indicate severe organ dysfunction

Although there were changes in some clinical chegniparameters, these were indicative of
increased liver activity as a result of an adaptivange, not of severe organ dysfunction.

d) Severe organ damage noted in microscopic exdimmnimllowing autopsy

This can include evidence that includes ‘severe pmological changes that are potentially
reversible but are clear evidence of marked orggsfudction (e.g. severe fatty change in the
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liver)'. Hepatic fatty change/increased fat storages reported from 8/9 mg/kg/d, but at these dose
levels it was graded as slight. Moderate and/oergev¥atty change only occurred at doses well
above the guidance value. No other effects indieatif severe organ damage (necrosis, fibrosis,
granuloma formation in vital organs with regenemttapacity; evidence of appreciable cell death
in vital organs incapable of regeneration) werertgal.

Additionally, there were no generalised changes imeolved several organ systems or severe
changes in the general health status of the animals

4.7.1.10 Conclusions on classification and labelling of re@ded dose toxicity findings
relevant for classification according to DSD

Directive 67/548/EEC: No classification

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

48.1 Summary and discussion of repeated dose toxicityridings relevant for
classification as STOT RE according to CLP Regulabin

Under CLP, STOT-RE is assigned on the basis obatance demonstrating evidence of significant
or severe toxicity, generally at or below the guackavalue of 100 mg/kg/d (for a classification in
category 2) obtained in a 90-day rat study. ‘Sigaiit’ toxicity is taken to mean changes that
clearly indicate functional disturbance or morplystal changes that are toxicologically relevant.
‘Severe’ toxicity is considered to be more profowndserious and indicates changes that are of a
considerably adverse nature with a significant iohjpa health.

In several repeated-dose oral studies of durafimms 28 days to two years, the only effects that
could be regarded as significant or severe andvbet reported at doses below the guidance value
were fatty change of the liver (in 90-day rat anduse studies) and hepatocellular necrosis (in an
18-month mouse study). When the guidance valueljissted from a 90-day study to one of 12-
months’ duration, a value of 25 mg/kg/d is obtainetich is clearly below the dose (60 mg/kg/d)
at which hepatocellular necrosis occurred. Adddibn the necrosis was graded as slight to
minimal in all groups, with no increase in seveitgm controls even at doses of up to 340/472
mg/kg/d. Therefore, this effect will not be conselé further in deciding upon a classification for
repeated-dose toxicity.

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

A classification of STOT-RE is indicated when toxeffects that may include the following
descriptions occur at or below 100 mg/kg/d.

a) Morbidity or death resulting from repeated ardgerm exposure

There were no treatment-related deaths or casesbund animals below the guidance value.

b) Significant functional changes in the central p@ripheral nervous systems or other organ
systems

There were no such changes in any organ systems.
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c) Any consistent and significant adverse changgimical biochemistry, haematology or urinalysis
parameters

Although there were changes in some clinical chegniparameters, particularly liver enzyme
induction, at dose levels relevant for classificatthese were indicative of increased liver agtivit
as a result of an adaptive change and were reler§Silhch adaptive responses constitute a normal
biochemical or physiological response and do naditate classification.

d) Significant organ damage noted at necropsy andidbsequently seen or confirmed at
microscopic examination

There were no such effects at doses below the goedealues.

e) Multi-focal or diffuse necrosis, fibrosis or grtdoma formation in vital organs with regenerative
capacity

There were no such effects.

f) Morphological changes that are potentially reide but provide clear evidence of marked organ
dysfunction (e.g. severe fatty change in the liver)

Hepatic fatty change/increased fat storage wastegphérom 8/9 mg/kg/d, but at these dose levels it
was graded as slight. Moderate and/or severe ¢haiynge only occurred at doses well above the
guidance value.

q) Evidence of appreciable cell death (includinlj degeneration and reduced cell number) in vital
organs incapable of regeneration

There were no such effects.
Additionally, there were no generalised changest tilwolved several organ systems or
significant/severe changes in the general healtiusbf the animals.

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

CLP Regulation: No classification

4.9  Germ cell mutagenicity (Mutagenicity)

The genotoxic potential of triadimenol has beerestigated in severai vitro andin vivo studies.



CLH REPORT FOR TRIADIMENOL

Table 17: Summary table of relevantin vitroand /n vivo mutagenicity studies
Method Concentrations tested Results Reference
IN VITRO
Bacterial reverse mutation (Ames) With S9: 4 to 250Qug/plate Negative+ Herbold,
S. typhimuriunTA98, 100, 1535, 1537 | Without S9: 2500 pg/plate | Metabolic activation| 1979a
60:40 material, purity 93.7%
Not guideline or GLP
Bacterial reverse mutation (Ames) and | Ames test Ames test Tanahashi
DNA repair test (recassay) With and without S9: 7 test Negativet fgl\élg rya,
Ames:S. typhimuriunTA98, 100, 1535, | concentrations from 5 to 5000[ metabolic activation
1537, 1538E. coliWP2uvrA pa/plate
rec assayBacillus subtilisrec” strain H17
and recstrain M45 rec assa
Isomer composition not stated, purity : : fec assay
97 5% Eight concentration from 50 to Negative
’ 10 000 pg/disk
Not guideline, GLP
Bacterial reverse mutation (Ames) and | Ames test Ames test Naganeet
DNA repair test (recassay) With and without S9: 5 to 5000 Negative+ al., 1982
Ames:S. typhimuriunTA98, 100, 1535, | ug/plate metabolic activation
1537, 1538E. coliB/r try "her
rec assayBacillus subtilisrec” strain rec assa
NIG17 and recstrain NIG45 fec assay
80:20 material, purity 97.5% sm/gdlieSI((:oncentrann 0f 200 | rec assay
co HY Negative
Not guideline, GLP
In vitro mammalian cell gene mutation tesWith and without S9: 3.9 to Negative+ Cifone,
: 125 pg/ml in the fassay and | metabolic activation| 1982
Mouse lymphoma cell line (L5178Y) 25 to 150 pg/ml in the”g
80:20 material, purity 97.5% assay
Not guideline, GLP
In vitro unscheduled DNA synthesis assgyTen concentrations ranging | Negative Myhr,
Primary rat hepatocytes were isolated frg nfqrom 0.2510 250 pg/ml 1982
male Fischer 344 rats.
80:20 material, purity 97.5%
Not guideline, GLP
E. coliPol A, test Five concentrations in the Negative Herbold,
DNA deficient strainE. colip 3478 (pol range 62.5 to 1000 pg/plate 1981
A7). DNA proficient strainE. coliw3110
(pol A%
80:20 material, purity 97.5%
Not guideline or GLP
In vitro sister chromatid exchange test | Concentrations between 0.1 | Negative+ Putman,
and 1000 pg/ml to test for metabolic activation| 1987

Chinese hamster ovary cells

Isomer composition not stated, but
presumed to be 80:20. Purity 93%

cytotoxicity.
With S9: 100 to 225 pg/ml
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US EPA guideline, GLP Without S9: 38 to 300 pg/ml
IN VIVO
In vivo micronucleus test (oral) Two doses of either 175 mg/kg Negative Herbold,
or 350 mg/kg administered by 1978b

Mice, NMRI, 5/sex/group

. H 1 0
60:40 material, purity 93.7% Femoral bone Marrow was

Not guideline or GLP prepared 6 hours after the
second application.

oral gavage, 24 hours apart.

In vivo micronucleus test (oral) Two doses of either 350 mg/kg Negative Herbold,
or 500 mg/kg administered by 1979b

Mice, NMRI, 5/sex/group oral gavage, 24 hours apart.

80:20 material, purity 96.5% Femoral bone marrow was

Not guideline or GLP prepared 6 hours after the
second application.

Germ cell effects (rodent dominant lethal Single gavage dose of 500 Negative Herbold,
assay) mg/kg. 1978a

Mice/NMRI, 50 males
60:40 material, purity 93.7%
Not guideline or GLP

49.1 Summary and discussion of mutagenicity

Triadimenol was negative in a seriesiofvitro genotoxicity assays. Twim vivo micronucleus
assays have been conducted in which triadimenolalgasnegative, although these assays included
only one sampling time (of six hours, compared witte current OECD 474 guideline-
recommended sampling times of 18-24 hours and 3B6ei8s). However, the negative results in
these two assays are supported by the result ofm@ndnt lethal assay.

No information from humans or other relevant infatian is available

4.9.2 Comparison with criteria

There was no indication that triadimenol has a & effect on somatic or germ cells in several
in vitro andin vivo assays. The criteria for classification for mutagey were not met.

4.9.3 Conclusions on classification and labelling
CLP Regulation: No classification
Directive 67 /548 /EEC: No classification
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4.10 Carcinogenicity

The chronic toxicity and carcinogenic potentialtoddimenol have been investigated in rats and
mice.
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Table 18: Summary table of relevant combined chroie/carcinogenicity studies
Method Dose levels | Observations and remarks
(effects of major toxicological significance)
Oral 0, 125, 500, | Treatment did not affect survival rates, which wer#0% in all groups. There
(dietary) 2000 ppm were no treatment-related clinical signs, and foadsumption was similar
. between all groups.
2 years Equivalent
Rats/Wistar, to: Non-tumour findings
60/sex males: 0, 5, | Body weights gains were lower (by up to 19%) andrall body weights were
60-40 19, 77 reduced (by up to 13%) throughout the study in fighe males and females.
material, mg/kg/d Slightly reduced erythrocyte counts were recoraehigh-dose females at 3 and
purity 94.9% | females: 0, 6,/ months but not at later time points, and slighthwér haemoglobin at 6 months but
Not 25, 106 not at the other time points. Slightly reduced lerytyte counts were recorded in
uideline or mg/kg/d high-dose males at 6 months only. All the valueseweported to be within the
%LP normal physiological range.
Krétlinaer et Various clinical chemistry findings were reporté®&T and ALT were higher fron
al 1932 500 ppm; in the high-dose groups, they were caasiistincreased at most time
" points, with males affected to a greater extentt¢up35%** increase for AST,
142% for ALT). GLDH was increased only in high-dasales (by 300%**).
Plasma urea was slightly increased from 500 ppboth sexes (by up to 11%?*),
but without a consistent pattern. Creatinine levadse consistently lower in high-
dose males (by up to 36%**). Glucose levels weghéir in all treated groups at
104 weeks, with a dose-response relationship irafesrbut not males. All the
differences were stated to be within the normalspdiggical range. Cholesterol
levels and urinalysis were unaffected by triadimeno
Gross necropsy of all animals did not identify amatment-related effects. Liver
weights were higher in high-dose females (absohaeease of 6%*, relative of
21%**). There were no other treatment-related eéffem organ weights.
The incidence of females with mucosal retentioricisthe stomach was
increased in all treatment groups: 13%, 28%, 153%p at 0, 125, 500, 2000 ppm
respectively. The severity was also increased:egtas minimal: 13%, 23%, 13%,
27%; graded as moderate: 0%, 5%, 1.7%, 7% at Q,5¥% 2000 ppm. There
were no other non-neoplastic histopathologicalifigd.
Tumour findings
The pattern of neoplastic findings did not indicatg relationship to treatment.
The numbers of rats with tumours was similar betwadethe groups, the number
of rats with benign or malignant tumours was notéased by treatment and the
time to the first tumour was not shortened by tresatt.
The NOEL was 125 ppm (5-6 mg/kg/d).
Oral 0, 80, 400, Clinical chemistry investigations were not perfodne
(dietary) 2000 ppm The survival rate was unaffected by treatment aasl §8-90% at 18 months.
18 months Equivalent to| There were no clinical signs of toxicity. Food comgption was slightly increased
. e 0 cE
Mice/CD-1, | Males: 0, 11, in the high-dose males, by 5%, but was otherwiséai between the groups.
50/sex/group| 60, 340 Non-tumour findings
80:20 mg/kg/d Body weights of both sexes at the high dose wepsifitantly lower than controls
mixture, Females: 0, | from week 2 and throughout the remainder of thdystwith reductions of up to
purity 96.8- | 17,91, 472 | 21%** in males and 16%** in females.
0,
97.6% mg/kg/d There were no consistent, toxicologically importtindings from the haematolog
OECD 451 investigations.
(1981), GLP At gross necropsy, nodules were identified in ther| but the incidence was only
Schladt, increased in the 60 mg/kg/d males: 6/50, 6/50,d,48%0 at 0, 11, 60, 340
1998 mg/kg/d, respectively. The incidences of liver nedun the females were: 1/50,
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4/50, 3/50, 1/50 at 0, 17, 91, 472 mg/kg/d.

Liver weights were increased in males: absolut&%y 10%, 27% and relative by
7%, 13%**, 48%** at 11, 60 and 340 mg/kg/d. Theyrevalso increased in
females: absolute by -2%, 5%, 15%** and relativelby, 6%, 27%** at 17, 91
and 472 mg/kg/d. There were no other treatmenteglargan weight changes.

A number of treatment-related histopathologicadfifindings were recorded in
males from 60 mg/kg/d and in females from 472 mgtk@hese are summarised
in the table below. The increased incidence otuidéfcentrilobular hepatocellular
hypertrophy was accompanied by a dose-relatedarerm the severity in the
males only. A dose-related increase in severity neasioted for the other non-
neoplastic histopathological findings. Hepatoceltwacuolation (observed in
females only) was characterised by large intradgipic vacuoles containing
eosinophilic fluid. The accumulated pigment thaswaserved was yellow/browr
in colour.

Liver tumours

There was an increased incidence of neoplastiinigsin the liver of males of the
400 ppm group; however, there was no dose-relasabnse. The neoplastic ang
non-neoplastic liver histopathology findings arensearised in the table below.

Males Females

mg/kg/d 0| 11 60 340 0 17 91 4772
Number of livers 50/ 50 50 49 5( 50 48 5(

Hypertrophy (total)] 5 | 8 | 34* | 49* | 2' 2 2 | 45

Gradel| 0 | 1 0 0 0 0 0 0

Grade 2| 1 7 31 7 1 1 1 23

Grade 3| 4 0 33 1 1 1 22

Grade 4| O 0 9 0 0 0 0

Fatty changg 8 | 12 5 5| 2 7 | 23*

Cellular vacuolationf 0 | 0 0 0 6| 2 2 12
Inflammatory| 31' | 32 35 45%* | 36 41 32 43**

infiltration

Pigment| 7' | 7 10 36* | 29 | 33 | 25| 40*
accumulation

Single cell necrosig 6' | 9 | 20* | 42*% | & 5 8 | 25*

Basophilic foci of| 0' | 3* 2 Gk 0 1 0 2
cellular alteration

Adenoma| 7 5 10 5 1 1 2 0
Adenocarcinomg 0 | 3* 4* 2 0 0 0 0
Haemangiomg O 0 1 0 0 1 1 0
Haemangiosarcomp 0 1 1 1 0 2 0 0

Historical control data from the RITA databhsee available for this strain of
mouse. Four studies of two-year duration (perforaieithe same laboratory as th
present study) gave a range of 2-19.4% for hepbidareadenoma and 6-17.6%
for hepatocellular carcinoma. Nine studies of 18&vidhth duration performed in
various laboratories (with start dates of -6 toyears from the present study) ga

a range in males of 0-13.6% (mean 5.8%) for adereomdad-22% (mean 11.9%)

e
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for carcinoma. The combined historical control rafgr hepatocellular
adenoma/carcinoma was 8-32%, whereas the combina&tence in the present
study was 14%, 16%, 28%, 14% at 0, 11, 60, 340 gid/k

Ovarian tumours

The incidence of ovarian luteoma in females wag9@0%), 0/50 (0%), 0/48
(0%), 2/50 (4%). Historical control data are avalain the RITA databaSérom
studies conducted in CD-1 mice between -6 and -aBsyef the date of the preser
study. There were no reports of ovarian luteomaistorical control data from
seven studies of 18-month duration. For 13 studfié®o-year duration, the
historical control range was 0-10% (mean 1.7%)th@e studies, six of them
were without any incidences of ovarian luteomahkremainder, the mean was
3.5%, with 1, 2 or 5 animals being affected in esttidly. Taking all the historical
control data together, this tumour occurred in U8af 1112 females.

There were no other tumour findings of note. Thaltoumber of tumours, the
incidence of benign and malignant tumours andithe bf their appearance were
not changed by triadimenol.

The NOAEL for all effects was 80 ppm (11 mg/kg/chiales). The NOAEL for
carcinogenicity was 2000 ppm (340-472 mg/kg/d).

—

Oral
(dietary)

2 years

Mice/CR/W
74,
50/sex/group

60:40
material,
purity 94.9%

Not
guideline or
GLP

Bomhard &
Loeser, 1982

0, 125, 500,
2000 ppm

Equivalent to
0, 19, 75, 300
mg/kg/d for
males and
females

This study had the following deficiencies: thereswat a histopathological
investigation of a full range of organs and tisstlesrough investigation of
abnormalities identified at the 24-month differahtilood count could not be
completed because of fading of the slides and dissipility that artefacts had beg
introduced during preparation; up to 50% of thysoregere not available for
histopathological examination.

Survival was unaffected by treatment and was 68-80%8 months, and 22-38%
at 24 months. There were no clinical signs of titxiand food consumption was
similar between all groups.

Non-tumour findings

There were treatment-related effects on body weightl body weight gains at
different time points from 19 mg/kg/d; these partarewere lower than controls
for high-dose males throughout the study (up to t&@tiction in body weight,
40% reduction in body weight gain) and for high-elésmales for the majority of
the study (up to 11% reduction in body weight, 3&duction in body weight
gain). Body weight gains of mid-dose females wedced by 16% over the
duration of the study.

There were no obvious haematology findings at IP2hmonths, although bloog
smears (on 10/sex/group) at 24 months revealed somsual findings. Howell-
Jolly bodies were observed in all females (inclgdinntrols), along with
polychromatophilia in a single 19 mg/kg/d femalew¢ll-Jolly bodies and
polychromatophilia were recorded in 9/10 high-dasd one 75 mg/kg/d males.
Howell-Jolly bodies and polychromatophilia with basilic stippling were
observed in separate, single males at 19 mg/kgithé&r investigation was
prevented because of technical problems.

Changes in clinical chemistry parameters at 122#hthonths were suggestive of
adverse liver effects. AST was markedly increaseuigh-dose animals (by up to
364%**), as was ALT (by up to > 800%**). Cholestéreas reduced in high-dost
groups of both sexes at 12 months but only in thEesat 24 months (up to 31%
reduction at 300 mg/kg/d). Alkaline phosphatase maeased by up to 250%**
in both high-dose groups. At 12 months, total groteas slightly lower in the
high-dose groups, but there were no differencas fiftte controls at 24 months.
Urea was slightly increased in females of the dagedps at 24 months, but
without a clear dose-response relationship.

The only findings of note at gross necropsy wer@areased incidence of
enlarged or swollen livers and/or nodular formagiomthe liver in high-dose
animals. Liver weights were markedly increasechast animals: in males, the

En

1%

Xl
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absolute and relative weight increases were 50%tt&6%**, respectively,
whilst those in females were 73%** and 71%**, all3®0 mg/kg/d.

Histopathological findings were observed in thetiand the thyroids. The non-
neoplastic findings are recorded together withrtbeplastic findings in the table
below. In the liver, hyperplasia in high-dose malad hyperplastic nodules in
high-dose females were increased, but the incidehbgpertrophy was not
increased. In high-dose males, there was an inetldasidence of cystic thyroids,
This lesion was described as being characterisé¢ddogresence of cystic change
in the follicles or in some cases by coalescenamefor two follicles that had als
undergone cystic changes. The thyroids were frettyurat available for
examination, either because they were missing @unaergone autolysis. There
were no adverse ovarian findings.

Tumour findings

The incidence of hepatocellular adenomas was ierkan females in a dose-
response relationship (see table below). In femalegatocellular adenomas wer
observed in animals that died or were killed betw@®3 and 735 days at 75
mg/kg/d, and between days 501 (1 animal) and 738@img/kg/d. In males,
hepatocellular adenomas were observed betweenriir33# days in controls ang
between days 576 and 734 at 300 mg/kg/d. The Riatarontrol range for this
tumour in CF1 mice was 0 to 25% in males and @& In females (8 studies
conducted in the same laboratory from 2 years bdf@ years after the
triadimenol study). In a study conducted concutyentth the triadimenol study,
hepatocellular adenomas occurred in 25% of the paiéols and 12% of the
female controls.

The incidence of hepatocellular adenocarcinomasneacreased by
triadimenol.

There was no increase in the incidence of thyroidvarian tumours.

Incidences of neoplastic and non-neoplastic livemal thyroid findings

Males Females
mg/kg/d 0 19| 75| 300 O 19 75 30(
Number of livers 50| 50f 501 50 50 50 50 5(
Hypertrophy| 0 0 1 1 2 1 1
Hyperplasia (focal) 0 0 0 3 0 0 0 0
Hyperplastic nodules 8 6 9 10 2 1 1 7
Hepatocytic| 4 0 0 9 5 0 0 5
hyperpigmentation
Necrosis| 2 0 0 1 0 0 1 0
Adenoma| 5 4 5 8 0 0 4 6*
Adenocarcinomg 3 0 0 1 1 0 1
Cystadenomg 1 0 0 0 0 0 0 0
Angioadenomg 0 0 0 0 0 0 1
Number of thyroids 28| 24 34 39 36 36 31 3
Cysts| 2 2 2 10 3 3 1
Adenoma| O 1 0 0 0 0 0 0

n

]

OT

Overall, there was no treatment-related increasleenotal incidence of neoplasti

O




CLH REPORT FOR TRIADIMENOL

findings.
The NOAEL was 19 mg/kg/d.

N.B. The values for NOAEL/NOEL are provided fooinfation only; they have been agreed by a PRAPgberEX
Meeting. * Statistically significant at g 0.05. ** Statistically significant at g 0.01." Statistically significant (p<
0.05)in a trend test

'Registry of Industrial Toxicology Animal Data. This a database of historical control data from aaim
carcinogenicity and chronic studies collected frafaropean and American companies and maintained gy t
Fraunhofer Institute of Toxicology and Experimenadicine.

410.1 Non-human information

4.10.1.1 Carcinogenicity: oral
Rat

Reductions in body weights and body weight gaingreated rats indicated that sufficiently high

dose levels had been administered to assess teadlim carcinogenic potential. The non-

neoplastic findings were consistent with those olesk in the short-term repeated dose toxicity
studies (section 4.7), in that the liver was thedt organ (increased weights with some slight
changes in clinical chemistry parameters, but ie #bsence of any gross or histopathology
findings). The incidence and severity of mucos&tmgon cysts in the stomach was increased in
females.

In this study there were no indications that tmaeinol was carcinogenic.
Mouse
(). Non-tumour findings

Reductions in body weights in treated mice indiddteat sufficiently high dose levels had been
administered to assess triadimenol’s carcinogentierial. Changes in clinical chemistry
parameters that were suggestive of adverse livectsfwere associated with increased liver
weights and gross/histopathological liver findingedules, hepatocellular hypertrophy,
hyperplasia, single cell necrosis (graded as shgkfor minimal in all groups, including the
controls) and vacuolation. An increased inciderfogystic thyroids was reported in the second
study but not in the first. Ovary weights were deetied by treatment.

(i).  Malignant and benign liver tumours

At gross necropsy, the incidence of nodules inlitrex was increased in the mid-dose male group.
This was associated with an increased incidence nebplastic lesions (hepatocellular
adenocarcinoma) in this group, whereas this turbge did not occur in any females. In males, the
incidences of hepatocellular adenoma were 14%, 0%, 10% at 0, 11, 60, 340 mg/kg/d, whilst
the incidences of hepatocellular carcinoma were 6%, 8%, 4%. Thus, there was not a dose-
response relationship. At 60 mg/kg/d, the incideotadenoma was outside the historical control
range for studies of 18-19 months’ duration (maximd3.6%), although the incidence of
carcinoma was not (historical control maximum 22%ipnce the triadimenol study was of 18
months’ duration, the historical control data f8 19 month studies are more relevant than those of
two years’ duration. The incidence for combined remhea/adenocarcinoma was within the
historical control data for combined tumours; thedg authors argued that it is somewhat arbitrary
to distinguish the two tumour types histopatholaliic and so it is reasonable to combine
adenoma/carcinoma. Survival in the high-dose gr@®86) was higher than that of the mid-dose
group (80%), and the timing of unscheduled deaths similar between the two groups. Therefore,
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the lack of increased tumours in the high-dose snaeot explained by a reduced opportunity to
develop liver tumours compared with the mid-dosdengroup. The toxicologically significant
histopathology findings that were recorded in mid@l males were recorded in higher incidences in
the high-dose males, indicating that triadimendbgic effect on the liver was dose-related.
Considering all the evidence, the conclusion is tha increased incidence of liver tumours in the
mid-dose group was not related to triadimenol expas

Supportive information was provided by a second seostudy. There was no increase in the
incidence of hepatocellular carcinoma in any treatimgroup. The incidence of hepatocellular
adenoma was increased in females in a dose-respalasenship (0%, 0%, 8%, 12% at 0, 19, 75,
300 mg/kg/d), but the incidence in the high-doseugrwas the same as that in the control female
mice of a concurrently-run study (same strain ofusgoand the same laboratory). An interim
sacrifice was not included in the study designjtse not possible to determine if exposure to
triadimenol shortened the time to the first appeegaof these tumours, although tumours were
observed after similar numbers of days in contoek{een 573 and 734 days) and high-dose males
(between 576 and 734 days) that died during arttieaend of the study. Likewise, the times at
which the tumours were observed were similar betmiemales of the 75 and 300 mg/kg/d groups.
Therefore, these tumours are considered to be d@ntatl to triadimenol administration. The
histopathological changes in the thyroid were sbaiated with thyroid tumours.

(ii.)  Benignovarian tumours

Ovarian luteomas occurred in 2/50 (4%) femaleshef high-dose group (472 mg/kg/d) in one
study. This incidence was higher than that frontanisal control data derived from several studies
of 18-months’ duration (0%) but within the hist@iccontrol range derived from studies of 24-
months’ duration (0-10%). The study pathologistedathat this tumour type is rare, but that when it
occurs, there may be multiple spontaneous occugsewdthin a study (only approximately one half
of the control studies accounted for all the inoicks of tumours). Additionally, the two lesions
reported in the triadimenol study were re-examirledding to the pathologist’s conclusion that
neither was completely in concordance with the IA&t&ssification for ovarian luteoma (Mohkt

al., 2001): one lesion was possibly a ‘sex cord salotmmour (mixed)’; the second was a
borderline neoplastic lesion and was possibly aceea stromal hyperplasia.

4.10.1.2 Carcinogenicity: inhalation

No information available.

4.10.1.3 Carcinogenicity: dermal

No information available.

4.10.2 Human information

No information available.

4.10.3 Other relevant information

Triadimenol was negative in a seriesiivitro andin vivo assays to detect its genotoxic potential
(section 4.9).
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4.10.4  Summary and discussion of carcinogenicity

The available information on the carcinogenic pbé&rof triadimenol is provided by three oral
studies in which there were increased incidencdisen and ovarian tumours in mice. From the rat
study there was no indication that triadimenol hasrcinogenic potential.

In a mouse study, there were increased inciderfdesnign and malignant liver tumours only in the

mid-dose male group. When the two tumour types werabined, the incidence was within the

contemporary historical control data. This, togethveith the absence of a dose-response
relationship, suggests that they were incidentafigmimenol exposure. Additional support for the

tumours being spontaneous rather than treatmeatecelwas provided by the survival and

histopathology data, which indicated that high-dosgles had at least an equal opportunity to
develop tumours and exhibited greater hepatoceltalacity than the mid-dose males. Benign liver

tumours also occurred in a second mouse study,dosa-response relationship in females only.
The observed incidences were within the normal edog this mouse strain. There were no reports
of benign or malignant liver tumours in the ratdstu

A low incidence (2/50, 4%) of ovarian tumours waparted in one mouse study at doses of 472
mg/kg/d; tumours of this type were not found in #egond mouse study or in rats. The tumours
were not associated with effects on ovary weightsistopathology, but were outside the historical

control range for studies of the same duration.r@aaduteoma is recognised to be a rare tumour,
although clustered occurrences in the historicalkrob data suggest that when it does arise, there
may be multiple spontaneous occurrences withirudystOn re-evaluation of the two lesions, the

pathologist was of the opinion that neither wagearecut luteoma.

4.10.5 Comparison with criteria

Two tumour types in one species (the mouse) ocdumewo studies in the absence of severe
toxicity but with reductions in body weights of 1d 21% (reductions in body weight gain of up to
40%). In neither mouse study was the total numbertumours increased by exposure to
triadimenol.

There is no evidence that triadimenol induces tusmiom humans, so category 1A is not
appropriate.

Triadimenol is non-genotoxic, which lowers the lewé concern for classification. Although
increased incidences of liver tumours were obselmedne sex in each study (with no dose-
response in the male mice), the increased incidgentéoth studies were within the historical
control ranges for those strains of mice; therefaecausal relationship between triadimenol
administration and liver tumour induction was nostablished and a classification for
carcinogenicity is not proposed based on the livetings. Classification in Category 1B is based
on ‘sufficient’ evidence of carcinogenicity: benigralignant neoplasms in a) two or more species
of animals; or b) two or more independent studnesrie species conducted at different times or in
different laboratories or under different protocolince neither of these criteria was met,
classification in this category is not appropriate

It therefore remains to decide if the ovarian tunsolbest meet the criteria for Category 2 or no
classification. Classification in Category 2 is éd®n ‘limited’ evidence of carcinogenicity where
the data suggest a carcinogenic effect but areddrfor making a definitive evaluation. Two cases
of benign ovarian luteoma occurred in female miqagosed to 472 mg/kg/d triadimenol. This was a
dose at which body weight gain was reduced by >,lifiélicating that the maximum tolerated dose
was exceeded. Given the uncertainties over thefis@gmce of the finding (reports of multiple
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spontaneous occurrences within a study) and thelogfist’s indeterminate diagnosis of the lesions
as luteomas, the overall conclusion is that the dat not suggest a carcinogenic effect and thus
classification is not warranted.

4.10.6  Conclusions on classification and labelling

CLP Regulation: No classification

Directive 67/548/EEC: No classification

4.11 Toxicity for reproduction
The reproductive toxicity of triadimenol has beeawastigated in two-/multi-generation and
developmental toxicity studies.
4.11.1  Effects on fertility

Two multi-generation studies have been conductedts
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Table 19: Summary table of relevant multi-generatn studies
Method Dose levels Observations and remarks
(effects of major toxicological significance)

Oral (dietary) | 0, 125, 500, The study had a humber of deficiencies: food coqgiom was not measured,
Multi- 2000 ppm so test .comppund intakes were estimatefs; fertfitpdividual males was not
generation Equivalent to dptermmed since fema_les were maFed with more din@rmale; reproducuv_e

0 15. 60 240 tissues were not examined histologically; spernapeters were not examineg
Rats/Long rr;g/kgy:jld i’n mating performance of female; was not determineddgynal smear;
Evans, 10 males and pregnancy status was not confirmed (females tliahdi produce young were
male, 20 females assumed to be pregnant if they had clearly gaireidiw during mating and los
female/group over 30 g three weeks after mating); gross necre@s/not performed on all
60:40 material, g\dr_ninistered generations.

. uring 70-day .-

purity . Parental toxicity
assumed to be| Pré:mating, h lated death i P
94.9% mating at age ere were no treatment-related deaths or ¢ irsicads of toxicity in any

100 days, generation.
l(;lroé?_lé)ldelme %i?taatlit:)%n and Triadimenol had adverse effect.s on parental _bodghm, with_ a worsening of

periods the effects through the generations. Body weigiigaf the high-dosegF
Loeser & parents were reduced up to the time of the firdtrgaand continued to be
Eiben, 1982 reduced in high-dose females up to the second qdfime body weights of the|

high-dose Iz animals were reduced at weaning and remained logventil the
time of the first mating; the body weights of tharose kg females were alsq
slightly reduced up to the first mating. The bodsights between weaning ang
the first mating of the g generation were similarly affected by exposure to
triadimenol, with males of the mid- and high-doseups being affected. In thi
generation, females in all the dose groups weextdtl. Maternal body weight|
at the time of the first mating are shown belowthia table under
developmental toxicity.

Fertility effects

Triadimenol administration consistently reducediligy in all three generationg
in a dose-related pattern (apart from the secortthqnaf F, animals). The
fertility data are presented in the table below.

mg/kg/d 0 15 60 240
Fo: first mating (to produce )
No. pregnant/no. per | 17/20 16/20 14/19 4/20
group
Pregnancy rate (%) 85 80 73.7 20**
Fo: second mating (to producegf
No. pregnant/no. per | 16/18 16/20 14/19 13/19
groups
Pregnancy rate (%) 88.9 80 73.7 68.4
F;: first mating (to producejs)
No. pregnant/no. per | 20/20 20/20 14/20 4/8
group
Pregnancy rate (%) 100 100 70* 50**
F;: second mating (to producegf
No. pregnant/no. per | 16/19 17/20 6/20 a/7
group
Pregnancy rate (%) 84.2 85 30** 57.1

1;

—

[2)
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F,: first mating (to produced)

No. pregnant/no. per | 17/20 20/20 7114 5/15
group

Pregnancy rate (%) 85 100 50 33.3*7

F,: second mating (to producegF

No. pregnant/no. per | 18/20 15/20 10/14 7114
group

Pregnancy rate (%) 90 75 71.4 50*

Developmental toxicity

Developmental landmarks were not assessed, althexayhination of pups for
grossly visible malformations after birth or durilagtation did not reveal any
malformed pups; however, this observation is oftkohvalue, since dams may

eat obviously malformed pups soon after birth.

Triadimenol administration was associated with pedulitter size at birth,
reductions in the pup viability indices and redoistin pup weight, although
these effects generally occurred together with cgdos in maternal body
weight. Changes in maternal body weight at the firating, total litter size at
birth, pup viability data and changes in pup wesgdttbirth and after 28 days

for all the litters are presented below.

mg/kg/d 0 15 60 240
Fo: first mating (to produce k)

Maternal body weight 0% +1% -5% -19%*1
Litter size at birth 11.9 11.6 10.6 4. 2%
Pup weight at birth 0% 0% 0% 0%

5d viability index (%) 90.1 85.4 79.9* 41.2**

28d viability index (%) 90.1 79.3* 93.3 14.3**

Pup weight at 28 days 0% 0% 0% -28%*4*

Fo: second mating (to producegf
Litter size at birth 115 10.7 10.6 3.8*
Pup weight at birth 0% 0% 0% -13%

5d viability index (%) 90.8 82.0* 77.2* 81.6

28d viability index (%) 95.6 90.2 91.0 52.6**

Change in pup weight 0% 0% 0% -23%**

at 28 days
F,: first mating (to produce.Jk)

Maternal body weight 0% +2% -8%** -15%**
Litter size at birth 12.1 11.2 10.1 10.0
Pup weight at birth 0% 0% 0% 0%

5d viability index (%) 87.2 85.3 76.6* 62.5**

28d viability index (%) 98.9 93.9* 70.3* 63.6**

Pup weight at 28 days 0% 0% 0% -33%%*

F,: second mating (to producegf
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Litter size at birth 12.7 10.5 6.2* 9.7
Pup weight at birth 0% 0% 0% 0%
5d viability index (%) 88.7 81.6 64.9% 84.6

28d viability index (%) 97.3 91.3 95.8 73.3**

Pup weight at 28 days 0% 0% 0% -21%f

F,: first mating (to producesk)

Maternal body weight 0% -T%* -90p** -24%**
Litter size at birth 11.9 9.5 5.7* 6.8*
Pup weight at birth 0% -11% -20%** -20%*

5d viability index (%) 89.7 66.5** 2.5% 11.8**

28d viability index (%) 70.7 53.0 0 0

Pup weight at 28 days 0% 0% - -

F,: second mating (to producegf
Litter size at birth 10.3 8.5 11.0 3.9%*
Pup weight at birth 0% 0% 0% -16%*

5d viability index (%) 81.6 74.0 96.4* 29.6*

28d viability index (%) 93.9 93.7 88.8 100.0

Pup weight at 28 days 0% -14% -26%* -29%

Sex ratios in pups of;fpparents were M/F 52/48, 48/52, 57/43, 76.5/23that
first mating and 50/50, 58.7/41.3, 55.7/44.3, 5Jdthe second mating at O, 1
60, 240 mg/kg/d. The distortion of the sex rati@4d mg/kg/d in the first
mating may have been a sampling error resulting fitte small group size. Th
sex ratios of all the litters in the subsequentegations were unaffected by
triadimenol, and so the finding at the first matofg-0 animals was unlikely to
be treatment related.

Gross necropsy was limited to animals that diednatarely and kg parents /
Fsp offspring (1/sex/dam/group at 4 weeks old). Natmeent-related gross
necropsy findings were recorded. Liver, kidneytités or ovary weights were
examined in the §g parents. Liver and kidney weights were unaffeceddtive
to body weight, but, even accounting for the lotvedy weights of these
animals compared with controls, testes weights wkreated at 60 and 240
mg/kg/d (relative values of 124% and 142% of thetims at 60 and 240
mg/kg/d), whilst ovary weights were elevated at 2#f)kg/d (relative value of
123% compared with the controls). Histopathologioaéstigations were not
performed.

A NOAEL was not identified.

o

D

Oral (dietary)

Rats/Wistar/
10 male, 20
female/group

80:20 mixture,
purity 97.5%

Reference
made to

OECD 416
(1983), not

0, 20, 100, 500
ppm
Equivalent to
Fo: males 0,
1.7, 9, 42;

females 0, 2.2,
11, 57 mg/kg/d

Ey: males 0,
1.2, 6, 29;

females 0, 1.8,

Histopathology was not performed on animals thié&edao induce pregnancy
or failed to become pregnant. Assessment of matiéitiewas limited, because
each female was mated with multiple males. Alseyispparameters and
developmental landmarks were not assessed. Vagimedrs to detect the
presence of sperm were taken froyg females (but not fromgranimals) to
confirm that mating had occurred.

Parental toxicity
There were no treatment-related deaths or clisicals of toxicity.

The body weights of fparent animals were not affected by triadimenol.

However, the high-dose ganimals had lower body weights at weaning (by

=

p
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GLP

Loeser &
Eiben, 1984

9, 39 mg/kg/d

Administered
to F, through
100-day pre-
mating period,
mating,
gestation and
lactation.

to 6%) that remained lower to the start of matadthough body weight gains i
the pre-mating period were comparable with contrble body weights of

these animals were significantly lower during tleeigpd between the first and
second mating in both sexes, and remained lowah&remainder of the study
(up to 9% reduction).

Fertility effects

Fertility of the i parents was unaffected by dosing with triadimemfbkre was
a slight effect on the fertility of the,Pparents of the high-dose group as a res
of a lower rate of insemination, although the afegere inconsistent. The

study report stated that three high-dose femakgsfaliled to become pregnant
in either of the first two matings produced norrsiled litters in a third mating
although no further details were provided. Theilfgrtdata are presented in thg
table below.

mg/kg/d (female) 0 2.2 11 57
Fo: first mating (to produce;k)
No. pregnant/no. per | 19/20 19/19 20/20 20/20
group
Fertility index 95 100 100 100
Fo. second mating (to produceglr
No. pregnant/no. per | 19/20 19/19 18/20 18/20
group
Fertility index 95 100 90 90
mg/kg/d (female) 0 1.8 9 39
F: first mating (to produce.Jk)
No. pregnant/no. per | 17/19 16/20 14/20 14/20
group
Insemination indek 95 95 90 70
Fertility index 90 80 70 70
F.: second mating (to produceglr
No. pregnant/no. per | 15/18 15/20 16/20 15/20
group
Insemination index 100 95 85 80
Fertility index 83 75 80 75

Developmental toxicity

There was no effect on maintenance of pregnandyiation of gestation. Total

litter sizes at birth, changes in pup weights aiathilities at 5 and 28 days for
the two generations are shown in the table belberé were no statistically
significant differences).

mg/kg/d (females) 0 2.2 11 57

=)

17

1 Determined from vaginal smears to detect the pasef sperm = number of inseminated females / m@unolf
females in the group x 100

2 = number of pregnant females / number of femaidke group x 100
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Fo: first mating (to producek)
Litter size at birth 9.3 10.5 11.2 9.9
Pup weight at birth 0% -2% -5% -5%
5d viability index (%) 94.4 97.0 91.1 92.9
28d viability index (%) 98.1 97.2 96.7 94.6
Pup weight at 28 days 0% -4% -6%* -5%
Fo: second mating (to producegF
Litter size at birth 9.8 10.3 9.9 9.3
Pup weight at birth 0% -2% 0% -9%0**
5d viability index (%) 96.8 97.4 100 94.0
28d viability index (%) 93.9 98.9 97.5 87.5
Pup weight at 28 days 0% -4% -1% -119
mg/kg/d (females) 0 1.8 9 39
F,: first mating (to produce.Jk)
Litter size at birth 10.5 11.0 11.0 10.6
Pup weight at birth 0% +2% +6% +2%
5d viability index (%) 78.7 93.7 96.8 96.0
28d viability index (%) 79.8 89.3 92.7 88.5
Pup weight at 28 days 0% -12%* +11% -18%**
F,: second mating (to producegf
Litter size at birth 115 10.1 10.8 10.3
Pup weight at birth 0% +4% 0% +2%
5d viability index (%) 90.7 97.4 92.5 89.0
28d viability index (%) 87.7 96.9 81.6 90.4
Pup weight at 28 days 0% +1% -7% -3%
There was no effect of treatment on sex ratios.
Apart from animals that died prematurely, grossogsy and histopathology
were restricted to the, fparents and s offspring. No treatment-related gross
necropsy or histopathology findings were recorded.
The NOAEL for parental toxicity and reproductivdéeets was 100 ppm.
Gross necropsy of decedentg; parents and Jg offspring (1/sex/dam/group)
did not show any treatment-related findings. Inhfgh-dose I parents,
absolute and relative ovary weights were incre&se@®o and 14%*,
respectively, whilst in males of this group, relattestes weights were
increased by 12%*. There were no correspondingpéhological findings in
these organs.
The NOAEL for parental toxicity and reproductivdéeets was 11 mg/kg/d.

N.B. The values for NOAEL are provided for inforimatonly; they have been agreed by a PRAPeR Exfeeting.
* Statistically significant at p< 0.05. ** Statistically significant at g 0.01
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4.11.1.1 Non-human information

A multi-generation study has been conducted in faiadimenol was administered tg fales and
females for a 70-day pre-mating period before bemaged twice. The g offspring were retained
and subsequently mated twice, from which thg difspring were mated twice to produce,land

Fsg pups. All matings within each generation were lo@ bbasis of one male to two females, with
each female being kept together with three diffensales over a 20-21 day period. Standardisation
of litter sizes to 10 pups took place on post nddgl 5.

The pregnancy rate was consistently reduced an@i0240 mg/kg/d in both matings of the three
generations, although it should be noted that mesgenerations the 240 mg/kg/d groups contained
only small numbers of females for investigationgé&y owing to the reduced pregnancy rate. As
only limited investigations were performed (matipgrformance/pregnancy status of females was
not confirmed; multiple males were housed with edemale; no sperm investigations or
histopathology of reproductive tissues), it was possible to elucidate if the reduced number of
pregnancies was the result of impaired mating @rierence with another reproductive parameter.

In a two-generation study in rats, each generatas mated twice, with the first litter being
sacrificed at weaning and the second generatiarghretained for mating. All matings were on the
basis of one male to two females, with the maledpeeplaced weekly over a three week period.
Standardisation of litter sizes at a maximum of glps took place on day 5. A dose-related
reduction in the fertility index was recorded ireth generation matings. The effects were less
pronounced than those seen in the multi-generatiaay, but were consistent with the lower doses
administered. At the high dose, the reduction enfditility index was associated with a reduction i
the insemination index, indicating that the effect fertility may have been at least partially
mediated through an interference with mating. Tiygearance and behaviour of all the treated rats
did not differ from those of the controls, indicggithat the reduced insemination indices were not a
result of incapacitation.

4.11.1.2 Human information

No information available.

4.11.2 Developmental toxicity

The developmental toxicity of triadimenol has beaewestigated in several studies in rats and
rabbits.
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Table 20:  Summary table of relevant developmentabxicity studies
Method Dose levels Observations and remarks
(effects of major toxicological significance)
Oral (gavage) | 0, 10, 30, 100 | Maternal toxicity
Rats/Long ?gﬁl/zg/d n There were no deaths or clinical signs of toxigitgny group. There were 20
Evans, 20-22 y pregnant animals in each group (only data frommpaaganimals were
Cremophor EL| !
females/group included).

60:40 material,
purity 93.7%

Similar to
OECD 414,
not GLP

Machemer,
1977

on gestation
days 6 to 15

(dams
sacrificed on
gestation day
20).

Body weights were reported as mean values for wejgim over the treatment
and gestation periods rather than as actual botyhtgeat different time points
Body weight gains during the treatment period wi@%, 101%, 95%, 76%**
at 0, 10, 30, 100 mg/kg/d. Weight gains over thelelyestation period were
slightly lower at 100 mg/kg/d only (96% of contrpls

Gross necropsy of dams was not performed.
Developmental toxicity

Litter data was presented only as mean valuesaith Btter. There were no
total litter losses or effects of treatment onniienber of viable fetuses at day
20, sex ratio, number of resorptions or total nundfdoetuses. Mean foetal

and placental weights of the high-dose group weghken than those of controls

and in this group there were fewer ‘stunted’ (weigh g) foetuses.

There were no external or internal malformation$Q@ mg/kg/d. A number of
foetuses at lower dose levels exhibited malfornmatiof the head (hypoplasia
telencephalon, anophthalmia or microphthalmia),these were also noted in
control foetus (foetal incidence 1/215, 5/200, 15/20/218 at 0, 10, 30, 100
mg/kg/d). They also tended to be grouped in a smatiber of litters (litter
incidence 1/20, 1/20, 3/20, 0/20 at 0, 10, 30, thgdkg/d).

Individual skeletal alterations were not reportedrerical incidence data
only). The number of fetuses that showed retaréetbtal development was n
increased by triadimenol.

The NOAEL for developmental effects was 100 mg/kdide NOAEL for
maternal toxicity was 30 mg/kg/d.

Py

Oral (gavage)

Rats/Wistar,
25
females/group

80:20 material,
purity 97%
OECD 414,
GLP

Beckeret al,
1987a

0, 30, 60, 120
mg/kg/d in
0.5%
Cremophor EL

on gestation
days 6 to 15

Dams were
sacrificed on
day 21

Statistical analysis of the findings was limited.
Maternal toxicity

There were no deaths, clinical signs of toxicityabnormal gross necropsy
findings in adult animals.

Maternal body weight gains were reduced in ther@0¥0 mg/kg/d groups in
the early part of the treatment period (up to dhy h a dose-response
relationship (see table below). Body weight gaimsrdghe remainder of the
study were comparable to controls. Food consumptias similarly lower in
the 60 and 120 mg/kg/d groups up to day 11, bued#feer equalled or
exceeded the intakes of the controls.

Developmental toxicity

An increase in the rate of post-implantation lasl§ryonic and foetal
resorptions were increased) resulted in a redudatidine number of live
foetuses at 120 mg/kg/d. Sex ratio and foetal weigite unaffected. Placenta
weight was not investigated.

External abnormalities were recorded in a singédus at 30 mg/kg/d and
visceral abnormalities in a single foetus in eafthe control and 30 mg/kg/d
groups.

Skeletal anomalies occurred with a higher combineitlence in dosed groups
although without a dose-response relationship (361806, 11.5%, 6.7% of
foetuses were affected at 0, 30, 60, 120 mg/kg/hd@re was also no dose-
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response relationship in the individual skeletalraalies. These frequencies gf
anomalies were described by the study authorsiag léthin the normal range
for this strain of rats (historical control data foverall incidence of skeletal

anomalies were not provided, but data for individiralings were available).

Individual numerical data for skeletal ossificatiware not reported (only mea
values were provided), but triadimenol did not appe have affected the
extent of delayed or absent ossification.

=

There was a dose-related increase in the incideihsgpernumerary ribs (in
most cases bilateral); these were small in sizegtess than half the size of
full ribs.

The main findings relevant to developmental toyieite recorded below.

mg/kg/d 0 30 60 120
Maternal body weight gain 100% 100% 84% 58%
(day 6-11)
Live foetuses: per grolip 289 304 266 255
per darit 12.0 12.2 11.6 11)1
Embryonic resorptions:
per group| 18 17 19 32
% of implantationg 5.9 5.3 6.6 111
per dam: meanp 0.8 0.7 0.8 1.4
Foetal resorptions:
per group 0 1 2 2
% of implantations 0.3 0.7 0.7
per dam: meap O 0 0.1 0.1
total post-implantation loss:
per group| 18 18 21 34
% of implantationg 5.9 5.6 7.3 11.8
per dam: mean 0.8 0.7 0.9 15
Supernumerary ribs: no. skeletong 146 152 139 1Bp
14" rib (left): incidence| 11.6% | 16.4%| 38.8% 51.1%
14" rib (right): incidencel 13.0% | 19.1%| 41.0% 51.1%

The NOAEL for developmental toxicity was 30 mg/kgldhe NOAEL for
maternal toxicity was 30 mg/kg/d.

Oral (gavage)

Rats/Long
Evans, 25
females/group

80:290
material,
purity 95.2%

Not guideline
or GLP

0, 10, 30
mg/kg/d in
0.5%
Cremophor EL

on days 6 to
15 of gestation

Dams were
sacrificed on
day 20

Maternal toxicity

There were no treatment-related deaths or clisicals in dams. Body weight
gains of the high-dose group were slightly lowexrrthhose of controls over the
treatment period (reduced by 14%) and over the evgektation period (by
9%).

Gross necropsy was not performed on dams.
Developmental toxicity

The number of females with live litters and the temof foetuses per litter wg
unaffected by treatment. There was also no effegast-implantation losses.

> n
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Renhof, 1984

single foetus of < 3g was identifiadhe high-dose group. Mean foetal weig
was similar between groups but mean placental we&ighk increased (106%
and 111%* of controls at 10 and 30 mg/kg/d, respelsf).

Skeletal findings were reported as numerical inotgs only, and individual
data were not reported. The number of foetuses witior skeletal deviations
and malformations was not increased by triadimenol.

The NOAEL for developmental effects was 30 mg/kghde NOAEL for
maternal toxicity was 10 mg/kg/d.

Oral (gavage) | 0, 25, 60, 95, | Range-finding study.
. 130, 165 .

Rats/Crl;CD, 5 : Maternal toxicity
females/group mg/kg/d in

0.5% carboxy-| Reduced body weight gains were recorded duringré@ment period at all
Assumed to bg methyl- dose groups: day 0-20 body weight gains were 1@B%, 82%, 76%, 73%,
80:20 mixture, | cellulose / 81% at 0, 25, 60, 95, 130, 165 mg/kg/d.
purity was 0.4% Tween -
95% 80 NF Developmental toxicity

Post-implantation loss was increased from 130 nid/Kil %, 4%, 5.5%, 4.7%

8'3?8,4(%& o g?ys 610 | 58.4%, 30.8% at 0, 25, 60, 95, 130, 165 mg/kg/d.
Clemenst al, gestation. There was no clear effect on foetal weights.
1990 Dams were 1/4 litters of the 165 mg/kg/d group contained Iribbmal foetuses and 14/15

sacrificed on | malformed foetuses (14 with protruding tongue, 8itohally with cleft

day 20. palate). A skeletal examination was not performed.
Oral (gavage) | 0, 5, 15, 25, 60 Maternal toxicity
Rats/Crl;CD mg/kg/d in There were no deaths or clinical signs of toxicity
o8 "7 ] 0.5% carboxy- '
females/group methyl- Lower food consumption from 15 mg/kg/d during theatment period was

cellulose / associated with reduced body weight gains: finalezied body weight gains
Assumed to beg 0.4% Tween | were 100%, 97%, 84%**, 91%, 78%** at 0, 5, 15, 88,mg/kg/d. This effect
80:20 mixture, | 80 NF was evident from the start of treatment, but boéyght gains after the end of
purity was treatment were comparable between groups.
95% on days 6 to o

15 of There were no treatment-related gross necropsinfisdn dams, and serum
OECD 414, gestation. enzyme activities (AST, ALT, alkaline phosphataseye similar between
GLP Dams were groups. Absolute and relative liver weights weraftacted by triadimenol.
Clemenset al, | sacrificed on | Developmental toxicity
1990 day 20.

The number of dams with live litters was similar22) between groups. Therg
were no instances of total litter loss or aborti@mg the number of corpora lutg
and implantations was similar between the groupsrd was no evidence of
post-implantation loss. The total number of foegigrean litter size, mean
foetal weight and sex ratio were likewise unaffddiy treatment. Median
placental weight was increased at 60 mg/kg/d (OdéBagpared with 0.52g in
the controls); this was outside the historical cointange of 0.50 — 0.55 g.

The incidence and pattern of external, visceralsigdetal malformations was
not changed by treatment. Likewise, skeletal assifon was unaffected.

There was a dose-related increase in the incidehertra ribs (no information
is provided on the size of the extra ribs). Theagat summarised in the table
below.

mg/kg/d 0 5 15 25 60
Number of foetuses 191 157 174 168 198
Number of litters 28 22 25 25 28
Extra lumbar ribs

foetuses (litters) 1 (1) 6 (6) 6 (6) 13 (9) 42 (20

pa
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foetal % (litter %)| 0.5 3.8 3.4(24)| 7.77 | 21.2*
(3.6) (27.3) (36) (74.4)
Cervical ribs
foetuses (litters) 4 (4) 2(2) 33) 6 (3) 13 (9)
foetal % (litter %)| 2.1 | 1.3(9.1)| 1.7(12) 3.6 (12 6.6
(14.3) (32.1)
Extra ribs (combined)
foetuses (litters) 5 (5) 8 (8) 9 (8) 19** 55
(10) (24)**
foetal % (litter %)| 2.6 5.1 5.2 11.3* 27.8
(17.9) | (36.4) (32.0) (40) (85.7)**

Historical control data were provided from studiesducted in the same
laboratory with the same strain of rat over the=8rg previous to the
triadimenol study: foetal incidence = 0.5 — 15.7I#%egr incidence = 3.6 —
66.7%. When only the data from studies (n = 8) coted up to 3 years before
the current study were considered, the foetal exuieg was 0.5 — 6.6% and the
litter incidence was 3.6 — 38.5%. No data from msigherformed concurrently
with or after the present study were available.

The NOAEL for developmental toxicity was 15 mg/kgldhe NOAEL for
maternal toxicity was 5 mg/kg/d.

Oral (gavage)

Rabbits/Chin-
chilla, 16
females/group

Assumed to be
80:20 mixture,
purity was
97%

OECD 414
(1981), GLP

Beckeret al,
1987b

0, 8, 40, 200
mg/kg/d

in 0.5%
Cremophor EL

on days 6 to
18 of gestation

Dams were
sacrificed on
day 28.

Maternal toxicity

There were no treatment-related deaths or grogepege findings amongst
dams. Clinical signs were recorded at 200 mg/kgftliacluded: excited
appearance; hair loss; skin injuries attributedxcessive scratching and

gnawing; abrupt motions of the head and lickinghef forepaws and abdomen.

In the 200 mg/kg/d group, food consumption was redikreduced during the
treatment period, followed by increased food corgion during the post-
treatment period. These animals lost weight dudiags 6 to 9 and showed ver
low body weight gain over the treatment period (§jam, compared with 309¢
gain in the controls). Body weight gain over treatment period was also
reduced at 40 mg/kg/d (2729 gain).

Developmental toxicity
The number of dams with live litters was at leasirieach group.

Post-implantation loss, largely as a result of grobic resorptions, was
increased at 200 mg/kg/d (foetal resorptions wewstiy unaffected). The
historical control data for post-implantation Idssm 21 studies conducted
between 1985 and 1987 were: per group = 1 - 14f ¥hmlantations = 0.7 —
10.4; mean per dam = 0.1 — 0.9. The values for gomiic resorptions from the
same studies were: per group = 0 - 9; % of impt#oria = 0 — 6.7; mean per
dam=0-0.6.

As a result of the resorptions, the number of foetuses was lower in this
group, as was foetal weight. Placental weight wagletermined. Sex ratios
were unaffected.

The pattern and incidence of skeletal malformatieas similar between the
groups. The incidence of skeletal anomalies, masttiie form of abnormal or
incomplete ossification, was increased at 200 nid/kg

The treatment-related developmental findings aesgmted in the table below.

0 8 40 200

mg/kg/d
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Live foetuses: per group 128 103 112 95
per dam 8.0 6.9 7.5 6.3
Embryonic resorptions
per group 1 7 3 11
% of implantations 0.8 6.4* 25 10.1**
mean per dal 0.1 0.5 0.2 0.7
no. dams affecter]L 1 3 3 6
Total post-implantation loss
per group 5 9 8 14
% of implantations 3.8 8.0 6.7 12.8*
mean per dal 0.3 0.6 0.5 0.9
no. dams aﬁectJL 5 5 5 7
Weights of live foetuses (g) 35.2 35.6 34.8 33.3*
Skeletal anomalies
foetal incidenceg 0% 2.9% 1.8% 7.4%**
litter incidence 0% 20% 13.3% 42.9%*

The NOAEL for developmental effects was 40 mg/kdhde NOAEL for
maternal toxicity was 8 mg/kg/d.

Oral (gavage)

Rabbits/New
Zealand
White, 20
females/group

Assumed to be
80:20 mixture,
purity 96%

OECD 414
(1981), GLP

Clemenset al,
1992

0,5, 25, 125
mg/kg/d in
0.5%
carboxymethyl
cellulose /
0.4% Tween
80

on days 6 to
18 of
gestation.

Dams were
sacrificed on
day 29.

Maternal toxicity
There were no deaths or clinical signs of toxicity.

Dams of the 125 mg/kg/d group lost weight overtthatment period
(associated with reduced food consumption) andadveright gains (days 0-
29) of this group were significantly reduced conggbwith the controls (29%*
lower). Food consumption and weight gains of theeotlose groups were
unaffected.

There were no abnormal findings at gross necropsiams, and absolute and
relative liver weights were similar between groups.

Developmental toxicity

The number of dams with live litters was similatvbeen groups (at least 16).
Litter size at 25 and 125 mg/kg/d was lower thamtiads, but this was
attributed to lower numbers of corpora lutea corabiwith higher pre-
implantation losses. The study authors noted trmhtumbers of corpora lutea
and implantations in the controls were at the ugper of the historical control
range (from 6 studies conducted within the previb2isnonths) whilst the
numbers from the 25 and 125 mg/kg/d groups wetleedlibwer end.

Post-implantation loss was not increased by treatiaed there were no
changes in the sex ratios. Mean foetal weights wereased at 25 and 125
mg/kg/d. Mean placental weight was increased onBbamg/kg/d.

There were no adverse effects on external, visegmdiskeletal abnormalities.
An increased extent of skeletal ossification abitgkg/d reflected the
significantly increased foetal weights in the group

The NOAEL for developmental effects was 125 mg/kdide NOAEL for
maternal toxicity was 25 mg/kg/d.

N.B. The values for NOAEL are provided for inforimatonly; they have been agreed by a PRAPeR Exfeting.

* Statistically significant at p< 0.05. ** Statistically significant at g 0.01
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4.11.2.1 Non-human information

Information on litter size at birth, pup body weigih viability and growth after triadimenol
administration to dams was obtained from a multieggation and a two-generation study in rats
(section 4.11.1). The multi-generation study (Lo&s&iben, 1982) showed a pattern of increasing
severity of effects on viability and growth throutite generations, with both the 5-day (number of
pups before litter reduction at day 5 / number leen x 100) and the 28-day (number surviving to
day 28 / number after litter reduction on day S00)lviability indices being severely reduced in all
dose groups (15, 60 and 240 mg/kg/d) at the fieding of the F animals. At this mating there was
also a treatment-related reduction in the litteaesand pup weight at birth in all the treatment
groups. However, these results were not repeatdékdeasecond Fmating, and effects in all the
generations at 15 mg/kg/d, and possibly also am@gkg/d, were likely to have been chance
findings. In the high-dose group, all the findingsre likely to be a consequence of the fairly sever
maternal toxicity (as observed in the maternal bedights being decreased by up to 24%), which
also increased through the generations.

In a two-generation study (Loeser & Eiben, 1984¢ré were some reductions in litter size at birth
and pup viability that were more apparent at trmed mating, but they were small, inconsistent
and there was usually no dose-response relationghigirect comparison of substance intake

between the multi-generation and the two-generagiody was not possible, since intakes in the
first study were estimates based on guidance ratter measured values. However, from the
estimated values, the intakes of triadimenol wess lin the second study (the high-dose group in
the two-generation study was less than the mid-domep of the multi-generation study).

The number of post-implantation losses was inceaseats from 120 mg/kg/d and in rabbits at
200 mg/kg/d. The increased embryonic and foetalrpt®ns in rats (Beckest al, 1987a; Clemens
et al, 1990) occurred in a dose-response relationshipveere associated with maternal toxicity
(reduced body weight gains). In rabbits (Beckeral, 1987b), the greater extent of embryonic
resorptions compared with foetal resorptions in High-dose group was consistent with the
maternal toxicity (clinical signs and weight logg)ted in these animals, which was more marked
during the early part of gestation.

In one rat developmental study (Machemer, 197 fiyraber of foetuses in the lower dose groups
(10 and 30 mg/kg/d) exhibited malformations of tead, which tended to be clustered in a small
number of litters, but there were no occurrencethénhigh-dose (100 mg/kg/d) group, even in the
presence of maternal toxicity.

In several other developmental studies, there vaese-related increases in the incidences of
supernumerary ribs (two studies, occurred from 2kgid) and malformed foetuses (one study, at
165 mg/kg/d) in rats. In one study, the extra mese small (Beckeet al, 1987a). In a second
study (Clemenst al, 1990), the combined incidence of extra ribs ereel the most relevant
historical control data, with the increased incickef extra lumbar ribs being particularly marked.
There was no information on the size of the extrg, rso there is uncertainty over the severity of
the effect. In a range-finding study in rats (Claset al, 1990), 14/15 pups from one litter of the
high-dose group showed malformations. These wetelearly associated with maternal toxicity,
since the body weight gains of the two next lowesalgroups were more affected than those of the
high-dose group, but without any malformations he pups. However, since only one litter was
affected, the toxicological significance of thisding remains unclear. An increased incidence of
extra ribs was not recorded in the rabbit studiée skeletal anomalies in the form of abnormal or
incomplete ossification that occurred in one st(Blgckeret al, 1987b) were likely to have been a
manifestation of developmental delay, attributedtie maternal toxicity and are, additionally,
common in rabbits.
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Exposure to triadimenol resulted in increases atghtal weight in two rat studies (Clemensl,
1990; Renhof, 1984) and one rabbit study (Clenatred, 1992). The study authors stated that this
is an effect that is commonly seen with azole-coimg substances. The finding is of uncertain
significance, but a hormonal effect cannot be edetl

4.11.2.2 Human information

No information available.

411.3 Other relevant information

In a dominant lethal assay (section 4.9), a simglse of 500 mg/kg/d had no effect on male
fertility.

4.11.4  Summary and discussion of reproductive toxicity

4.11.4.1 Fertility
The reproductive toxicity of triadimenol has beewdstigated in oral studies in rats and rabbits.

Both multi-generation studies showed an increadbarseverity of the fertility effects through the
generations, so that all dose groups were affebtedhe final generation. The toxicokinetic
investigations (section 4.1) indicated that exoretreached approximately 80%-90% of an
administered single or repeated dose at 24 howrsit $s possible that bioaccumulation of
triadimenol occurs.

In these two studies, parental toxicity as exhibiby decreased body weight gains, which also
worsened through the generations, was evident Hare twere no overt clinical symptoms. The
effects on fertility were more marked when higheses (60 & 240 mg/kg/d) were administered,
but were still evident at the; First and second matings when lower doses werd (sem 1.8
mg/kg/d), and in the g generation in the low-dose (15 mg/kg/d) group, nvparental toxicity was
slight or absent. The insemination index was atshiced in the one study where this parameter
was investigated. The reduced fertility index ieg@ studies is not regarded as being a non-specific
secondary consequence of parental toxicity. No iBpeiovestigations have determined if the
possible effect on fertility is mediated throughlesaor females, although male fertility was not
affected by a single dose of triadimenol in a danirlethal assay.

4.11.4.2 Developmental toxicity

When triadimenol was administered just during gestapost-implantation losses only occurred at
higher doses (from 120 mg/kg/d in rats and 200 gid/kn rabbits) and in association with maternal
toxicity. Continuous administration of triadimenah a multi-generation study resulted in
statistically significantly reduced total littezes from 60 mg/kg/d; it is not known if it was pae-
post-implantation losses that were most affectemlvéver, this effect on litter sizes was associated
with quite severe maternal toxicity. Differencesump viability and body weight were also likely to
be due to maternal toxicity (at the higher dosastlmance (at the lower doses), and are not
sufficiently convincing to justify classification.

The increased incidences of supernumerary ribs roegun two rat studies in dose-response
relationships, but were only statistically sigrgfitly increased or clearly above the control value
when maternal toxicity was evident. Uncertainty reunds the developmental/teratogenic
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significance of supernumerary ribs, in particulaeit post-natal reversibility or otherwise. The
presence of supernumerary ribs that are smallze siay be considered to be less significant with
respect to teratogenic potential than ribs thatraoee than half the size of a full rib, which are
considered to be more likely to persist post-nat&lenerally, findings of this nature are not uasd
evidence for classification. Supernumerary ribs dat occur in rabbits when triadimenol was
administered in relatively high doses that resuiteguite severe maternal toxicity.

In one rat study, one litter of the high-dose gragmtained a large number of foetuses with
malformations, including cleft palate. However, thet that they occurred only in one litter seems
to provide less evidence of a specific developnieetgect than if they had been distributed
amongst several litters; one explanation may betligse was a genetic link to one of the parents.

4.11.5 Comparison with criteria

The developmental toxicity observed was generagoaiated with maternal toxicity and did not

provide evidence of a specific effect. Likewisedueed post-natal survival and weight gain

occurred together with maternal toxicity and/oruegd pup birth weight. There was therefore

insufficient evidence to propose a classification developmental toxicity or effects on or via

lactation. However, triadimenol reduced fertilitya multi-generation study in rats, with supportive

evidence provided by a two-generation study in ttas used lower doses; this effect did not appear
to be a secondary effect of non-specific toxiciGlassification for these effects is therefore

indicated.

There is no human data available, so category 14°J@ not appropriate.

In deciding if category 1B or 2 is the more appraig;, several factors are taken into consideration;
these include the specificity of the effect and asgociation with parental toxicity; mechanistic
information that indicates the effects may not élewant for humans; the strength of the evidence;
deficiencies in the study that make the qualityhef evidence less convincing.

There was no mechanistic information to inform ba televance of the findings to humans. Thus,
they are regarded as being of relevance to humans.

In terms of the multi- and two-generation studiasth of these had deficiencies that reduced their
guality and the information available from themefdwas no information on whether the effect on
fertility was mediated through the males or the d&n. Given the weaknesses in both studies,
together with only one species (rat) having beeestigated, the fact that a clear dose-response was
not always obtained, with no gross or histopathicklgevidence of damage to the reproductive
organs, category 2 (CLP) is considered to be mppeopriate for the fertility effects (Repro. Tox.
Cat. 3; R62 under Directive 67/548/EEC).

4.11.6  Conclusions on classification and labelling

CLP Regulation: Propose Repr Cat 2; H361f
Directive 67/548/EEC: Propose Repro. Cat. 3; R62
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4.12 Other effects
4.12.1 Non-human information

4.12.1.1 Neurotoxicity

Information on acute neurotoxicity is presentedgéction 4.3 on STOT-SE. There are no available
studies on the repeated-dose neurotoxicity of itriadol.

4.12.1.2 Immunotoxicity

No information available.

4.12.1.3 Specific investigations: other studies

No information available.

4.12.1.4 Human information

No information available.
4.12.2  Summary and discussion
4.12.3  Comparison with criteria

4.12.4  Conclusions on classification and labelling
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5 ENVIRONMENTAL HAZARD ASSESSMENT

Triadimenol exists as two diastereomers, referoedst A and B. Some environmental studies were
able to differentiate between the isomers, butrsticeuld not. The two environmental simulation
studies do have measurements of A:B, and sligferdiices were noted in the ratios at the end of
the tests. The Draft Assessment Report (DAR) predumder Directive 91/414/EEC concluded the
differences were not of practical concern for emwmental exposure or the risk assessment. The
active substance was therefore considered as thefthe isomers..

5.1 Degradation

Table 21: Summary of relevant information on degraation

Method Results Remarks Reference
Not specified Hydrolysis T1/2 > one year Hydrolglily stable| Nicholls &
Thornton, 1980
EPA 161-2 Aqueous photolysis T1/2 =9 | Not rapidly Brumhard and
days photodegradable Sneikus, 2002
Not specified Water-sediment whole system | Indicatesnot readily | Anderson, 1986,
DT50 > 377 days biodegradable revised 2002;
Schéfer, 2002

5.1.1 Stability

A hydrolysis study using radio-labelled triadimemads run at pH 4.5, 7.1 and 9.2 at 20 and 40°C
for 32 days. The half-life of triadimenol at 20°@Gsvestimated as above one year at all pHs. Due to
the age of the study, this was not to GLP or aifipaest guideline. (DAR reference: Nicholls &
Thornton, 1980)

Three aqueous photolysis studies are available. mibst modern was conducted using radio-
labelled triadimenol with high chemical purity (*#9pure) and carried out according to EPA
guideline 161-2. The test was run for 12 days asddua xenon lamp filtered to exclude
wavelengths below 290 nm. Under sterile experimeataditions of continuous illumination,
triadimenol degraded with a mean first order DT5® alays. This was considered by the study
authors to be equivalent to an environmental hfdfdf 48 summer days (June) in Athens, Greece
(38.03°N). It was also found that triadimenol orlyhibited very limited adsorption of light in the
range 290 — 292 nm. No individual metabolitd9% applied radioactivity (AR) were observed to
occur. (DAR reference: Brumhard and Sneikus, 2002)

A second study using 96.7% purity triadimenol wassidered invalid due to photosensitising
impurities in the test solutions. The third stugyetmined a DT50 of 1.7 days under artificial light
however due to its age few details are availabiettie study, for example the light source. This
means that the study is of limited use.

5.1.2 Biodegradation

5.1.2.1Biodegradation estimation

No estimation of biodegradation was made in the DAR
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5.1.2.2Screening tests

There is no ready biodegradation study availabteHis substance, and the notifier proposed that
the substance is not readily biodegradable.

5.1.2.3Simulation tests

An aerobic water/sediment simulation study usingjadabelled triadimenol is available. It was

conducted prior to both GLP and a specific testiglime being available. The study was run for
13 weeks at 22°C using two systems, a freshwatdimest (from a drainage ditch of a fruit

orchard) and a pond sediment (from a recultivatedej pit). Samples were taken for analysis in
weeks 0, 2.5, 5, 9 and 13.

Mineralisation was relatively low, with 2.8 — 3.8R at the end of the test, which supports the
assumption of not readily biodegradable. Only twetabolites were identified, triadimefon and
MO2 (see soil degradation below for structuresk maximum occurrence of triadimefon was 0.7%
AR in sediment at 5 weeks after treatment; the marn occurrence of M02 was 1.7% in water at
13 weeks after treatment. This indicates thdeldegradation of the parent substance had occurred
by the end of the test. The formation of unextrdctsidues was relatively low, being 0.6 — 2.6%
AR at the end of the study.

The study indicated relatively high levels of p@ostiing of triadimenol to sediment, particularly in
the system with higher organic carbon content dinsent. In this system, 52.3% AR was found as
triadimenol in sediment at 2.5 weeks after treatm&he fate of the two isomers was similar in
both systems. There was a slight change in theasaatio during the study but this was not
considered to have any practical impact in the DBRssipation from the water phase in both
systems could not be calculated with any degreeeladbility with first order kinetics. This was
explained by water phase kinetics being dominateg@dtitioning into sediment in both systems.
Although there was no calculation of actual degradarates in water, the results of the
sediment/water study were interpreted as indigatiat true degradation in this study was likely to
be slow, and possibly little different from the wla@egradation seen in the aqueous hydrolysis
study.

There was some criticism in the DAR of the limitatmber of samples taken in the study (five) and
the location of the radio-labelling in the phenyhg (the issue being that a third potential
metabolite, M04, 1, 2 4-triazole would not be detdy. However, given the slow degradation of
triadimenol, very low metabolite formation and thdé¢ntified metabolites all retained the triazole
ring, the DAR indicates that it is unlikely that MIOvould have been formed in significant
guantities in the study. Overall the study veamsidered useful for regulatory decision making
the DAR. (DAR reference: Anderson, 1986, revised20

Later work (DAR reference: Schafer, 2002) to catellDT50s at 20°C from the above study
determined total system DT50s as 443 and 377 aaythé freshwater and pond sediment systems
respectively.

Two aerobic soil degradation studies are availablee first study was run according to BBA
guidelines 1V, 4-1, 1986 and to GLP. It used raldioelled triadimenol (containing an isomeric
ratio A:B of 55:45) applied to four different soflsvo silty loams, a sandy loam and a loamy sand).
The study was run for 100 days in the dark at 2@ith samples taken on days 0, 3, 7, 14, 28,
49/56, 77 and 100. The ratio of isomers A:B wasntbio decline gradually in soils with the
greatest ability to degrade total triadimenol nopstkly (ratio at 100 days: 35:50). In soils wittet
least ability to degrade total triadimenol, then®o ratio remained virtually unchanged over time
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(i.e. 55:45). DT50s for the different soils werdcodated as being between 47.3 and 362 days.
(DAR reference: Brumhard, 2003). The second study @onducted according to BBA leaflet no.
36 (1973) and used two BBA standard soils 1 ant@ih2re are only brief details of this non-GLP
study. It was run for 180 days at 22°C using cdltitmenol. The calculated DT50s normalised to
20°C were 134 and 349 days. (DAR reference: Voegedy6).

The DAR proposes the metabolic pathway for triadiolén aerobic soil below.
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Proposed metabolic pathway for triadimenol in a&raebil
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Triadimefon = M01; KWG1640 = M02; 1,2,4-triazole04; p-chloro-phenol = MO7

5.1.3 Summary and discussion of degradation

Triadimenol was found to be stable to hydrolysispid photolysis was not observed in the
laboratory studies. A ready biodegradation studyosavailable, but no rapid biodegradation was
indicated in the water/sediment or the soil degiiadastudies. Overall there is good evidence that
the substance is not rapidly biodegraded, and fitver@an assumption afot readily biodegradable

is reasonable. Due to the stability and lack biodéation, the environmental classification of the
substance should be made using the propertie® gfatent substance.
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5.2 Environmental distribution

5.2.1 Adsorption/Desorption

The adsorption of triadimenol was described bydlseparate studies covering a total of 14 soils.
Two of the studies pre-dated requirements for Gulaiance but were considered relatively well
reported and the adsorption coefficients deriveletoeliable. In spite of the large number ofsoil
tested, the range of pH encompassed did not cdkediree soils. The notifier has addressed this,
considering that the molecule is in a non-ionigetesbetween pH 3-10, and would not be expected
to show any particular pH related dependency aremwmentally relevant pH. A wide range of
other soil properties was considered. There istnaous trend between pH and Koc in the
experimental data.

Koc values were between 108 and 702 ml/g. Theragtlt mean and the median of the values
were both 273. (DAR reference: Vogeler, 1978; Rutd Hurley, 1978, revised 1983; Hein, 2002)

522 Volatilisation

The DAR states that triadimenol has a vapour press6 x 10 and 4 x 10 Pa (diastereomers A
and B respectively) at 20°C and Henry's Law Corns@i3 x 10° and 4 x 16 Pa.m3/mole
(diastereomers A and B respectively). It is themfoot considered volatile. (Webber & Krohn,
1996)

5.2.3 Distribution modelling

Not relevant to classification.

5.3  Aquatic Bioaccumulation

Table 22: Summary of relevant information on aquait bioaccumulation

Method Results Remarks Reference
EPA-FIFRA 72-6 BCF = 21 I/kg Forbis, 1987
5.3.1 Aquatic bioaccumulation

5.3.1.1Bioaccumulation estimation

The substance has a logKbetween 3.08 and 3.28, which implies a moderatedsumulation
potential. No other data are available.

5.3.1.2Measured bioaccumulation data

A fish bioaccumulation study with radio-labelledattimenol (99% radiochemical purity) was run
according to EPA-FIFRA 72-6 and GLP. This used pililsunfish (Lepomis macrochirysand was
conducted under flow-through conditions. The upta&god was 28 days and the depuration period
was 14 days. One test concentration of 0.97 mg with dimethyl formamide (DMF) solvent was
used. The concentration of DMF was not indicatethe\DAR. A control, also using DMF, was run
in parallel. The uptake phase was initiated bydiaming 125 acclimatised fish into each of the
control and test chambers (two chambers per tredjimesh were sampled on days 1, 3, 7, 14, 21
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and 28 of the uptake phase and days 0, 0.17,71,18 and 14 of the depuration phases of the study.
No treatment-related mortality or adverse effects the fish were noted and environmental
parameters were within acceptable limits throughlbetstudy.

The time to reach 90% of steady-state was 1.4 dake. daily bioconcentration factors of
triadimenol ranged from 7.1 to 27 for whole fisli, tb 44 for visceral portions and 1.9 — 5.4 for
edible portions. When moved to clean water, ressdof triadimenol depurated with a half-life of
0.42 days. After 14 days in clean water 99% ofrttean plateau radioactivity was depurated from
whole fish and a whole fish BCF of 21 was estimabéol mention of lipid measurement is made in
the DAR. (DAR reference: Forbis, 1987).

A 42-day flow-through fish bioaccumulation studyngsLepomis macrochirugs available for the
metabolite triadimefon. This determined a wholé 8CF of 64.

5.3.2 Summary and discussion of aquatic bioaccumulation

Measured data suggests Triadimenol does not bicadete significantly. The BCF value of 21 is
lower than the trigger values for either Directé/&548/EEC or Regulation EC 1272/2008.

5.4  Agquatic toxicity
54.1 Fish

5.4.1.1Short-term toxicity to fish

Three 96-h acute fish tests are available. Nontnatentrations were used to calculate the results
as measured concentrations were indicated to haga maintained at >80% in all the tests. In
addition a prolonged fish toxicity study is als@#éable.

Table 23: short-term toxicity to fish

Purity Species Test Endpoint Toxicity value conditions ref
Guideline in mg/l of a.s.
96.3% Rainbow trout | OECD 203 | 96-h LC50 21.3 Static Dorgerloh
96-h NOEC 6.25 (1993a)
Oncorhynchus (nominal
mykiss concentrations)
94.9% Golden orfe n/a 96-h LC50 17.4 Static Hermann
, _ 96-h NOEC <15 (2979)
Leuciscus idus (nominal
concentrations)
96.3% Golden orfe OECD 203 | 96-h LC50 27.3 Static Dorgerloh
, _ 96-h NOEC 6.25 (21993Db)
Leuciscus idus (nominal
concentrations)
96.3% Rainbow trout | OECD 204 28-day Semi-static Dorgerloh
LC50 11.4 (1993)
Oncorhynchus 28-day
mykiss NOEC 3.13
(mean-
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measured
concentration)

The Golden Orfe test (Hermann, 1979) has the lo@@st LC50 of 17.4 mg/l. This is an old non-
GLP study and was not stated as being run to afgpest guideline. The fish loading appears to
exceed the current guideline at some concentratms different numbers of animals appear to
have been used for different concentrations (batwi€eand 30). Nominal concentrations of 0, 15,
16, 17, 17.35, 17.70, 18.4, 19.2 and 20 mg a.idfemrun, with acetone used as an adjuvant
(concentration not stated). During the test noct$fevere observed in the control fish. No mortality
was observed in the lowest concentration, althoaightlethal effects were seen. The 96-h LC50
based on nominal concentrations was 17.4 mg &hé.report is relatively concise and some minor
information is missing, such as pH and light/daykle. However it was stated that oxygen levels
were maintained above 7 mg/D Concentration measurements were made in a aepaguarium
that did not contain fish. These indicated thatdhlestance was stable during the test period (>80%
between 2 and 96 hours). Comparison with measucettentrations in the other two (GLP
compliant) acute fish studies indicated that tls¢ $@bstance was also stable in the presencehof fis
during the test period (mean-measured concentsat®n80% nominal). Together it seems
reasonable to assume that the test substance aines ist the earlier test in the presence of fisldl, a
therefore the reporting of the results as nominacentrations is acceptable.

Overall while the test has some weaknesses, it i;mé with the other fish results, including one
conducted on the same species. The purity of tnadol in the earlier test is slightly lower thae th
later studies, however again the results are gsirfalaall three tests, so the purity does not appea
have affected the outcome of the tests.

An OECD 204 prolonged fish toxicity study was ram 28 days under semi-static conditions using
Oncorhynchus mykis$his used 96.3% purity triadimenol. Fish werechatl at the test facility and
held for at least 14 days prior to test commencensdrthe beginning of the test mean body weight
of the fish was 2.9 g and mean body length wascéi2Nominal concentrations were 3.13, 6.25,
12.5, 25.0 and 50.0 mg/l. Mean-measured resulte W&50 = 11.4mg/l and NOEC = 3.13mg/l.
100% mortality was observed at 25.0 and 50.0mgfle Btudy was GLP compliant. (DAR
reference: Dorgerloh, 1993)

Tests for degradants:

Triadimefon:Oncorhynchus mykis86-h LC50 4.08 mg/l, NOEC 0.71 mg/I
Triadimefon:Lepomis macrochiru®96-h LC50 10.0 mg/l NOEC 3.50 mg/I
MO04: Oncorhynchus mykis86-h LC50 760 mg/| NOEC 100 mg/I

5.4.1.2Long-term toxicity to fish

The possibility of endocrine disruption was raiskenling the peer review of the DAR. However as
ED is not included as a requirement under 91/41445@ ED assessment was agreed as a matter
for individual Member States. Following discussiobstween the registrant and the German
authorities, the registrant was to conduct a FEsSand a 21-day fish screening assay (FSA) under
national regulations. The UK CA has received tB& % test but not the FSA data.

As part of the 3rd stage of the EU review processead for endocrine disruption (ED)
characterisation was highlighted for the group pecsfic fungicides including triadimenol. All the
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substances were given the following confirmatoriadaquirement: ‘further information addressing
the potential endocrine disrupting properties oftifee substance] within two years after the
adoption of the OECD test guidelines on endocrirsgugtion or, alternatively, of Community
agreed test guidelines’.

The UK CA does not expect to receive any ED tesftimdgriadimenol under the®stage for at least
two years. The environmental classification couddéviewed again once these data are available,

Table 24: long-term toxicity to fish

Test Toxicity value

Purity Species Guideline Endpoint in mg/l of a.s. conditions ref
Fathead minnow 35-day 0.17
NOEC : Nieden &
99.2% Pimephales OECD 210 (growth) (mean-measured FlOW-thrOUgh Lam (2007)
promelas concentration)

Early life stage toxicity of triadimenol 8imephales promeladieden & Lam, 2007)

Subsequent to the submission of the DAR the notifess provided a FELS test usiRgnephales
promelasto the UK CA. These data are not included in teRDThis test was conducted using
99.2% purity triadimenol. Newly fertilised eggs werxposed to mean measured concentrations of
0.05, 0.10, 0.17, 0.38, 0.75, 1.69 and 3.23 mdl alispersed in diluent water using acetone
(100ul/1). Control and solvent controls were alsm.r Four replicates per level were run, with 35
eggs per replicate, which were thinned to 20 alaftier the hatching phase. The test was conducted
at 25°C (£ 1°C) under flow-through conditions.

Hatching was completed five days after initiatidrite study (designated day O post-hatch). There
was no significant difference between controls dhe other treatments. There was also no
difference for alevin survival (measured at day &)t fry survival was lower for the top two
concentrations (measured at day 35). Impacts orwtgrowvere also seen for the higher
concentrations. The most sensitive end point wawir (weight) with a mean-measured NOEC of
0.17 mg a.i./l. Environmental parameters were withcceptable limits throughout the study. The
study was undertaken according to OECD 210 andGids compliant.

Degradants:

Triadimefon: 35-day FELS test usiRgmephales promelddOEC (growth — length/weight):
0.17 mg/l

MO04 (1, 2, 4-triazole): 28-day fish juvenile growtdst usingdncorhynchus mykisSiOErC> 100
mg/I

54.2 Aquatic invertebrates

5.4.2.1Short-term toxicity to aquatic invertebrates

One acute invertebrate study is available, anddated to be GLP compliant. This was conducted
to OECD 202 usind@aphnia magnaand under static conditions. It used 96.6% purigdimenol
and determined a 48-h EC50 of 51 mg/l and a NOECOomg/l. Results were based on nominal
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concentrations. Mean-measured concentrations wele available for the lowest dose, which
suggested that the test solutions were stable. (B4¢&tence: Heimbach, 1989)

Degradants:
Triadimefon:Daphnia magnal8-h EC50 7.16 mg/l, NOEC 2.35 mg/I
MO04 (1, 2, 4-triazole)Daphnia magna8-h EC50 >100 mg/l, NOEC 100 mg/I
MO04 (1, 2, 4-triazole)Daphnia magn&@4-h EC50 800 mg/l (graphic estimation), NOEC 8&§|

5.4.2.2Long-term toxicity to aquatic invertebrates

Table 25: long-term toxicity to aquatic invertebrates

. . Test . Toxi'city -
Purity Species Guideline Endpoint Valu:il;]l mg conditions ref
21-day NOEC 0.199
(reproduction)
92% Daphnia magna n/a 21-day NOEC 0.145 Flow- Lamb,
(mortality) (mean- through 1982
measured
concentration)
21-day NOEC 1.25
(reproduction) Dorgerloh
97.3% | Daphnia magna | OECD 211 | 21-day NOEC n.d. Semi-static | & Sommer,
(mortality) (mean- 2001
measured
concentration)
. BBA 28-day NOEC 20.1 . Heimbach,
96.9% Chironomus (1995) (development & (initial Static 1998
riparius .
emergence) concentration)

Long-term toxicity of triadimenol t®aphnia magndlLamb, 1982)

In a non-GLP study the toxicity of triadimenol (fiyr 92%) to Daphnia magnawas investigated
over a period of 21 days in a flow-through systehe study was not conducted to any recognised
protocol, but generally it appears to have beemgoied and reported in line with the principles of
OECD 211. It used nominal concentrations of 0.0&Q00, 0.200, 0.400, 0.800 mg a.i./l and a
control. Two replicates were run at each levelhviib animals per replicate. The daphnids were fed
twice daily, and environmental parameters were iwidtceptable limits throughout the study. The
mean concentrations of triadimenol in the test diens ranged from 100 to 145% of the nominal
concentrations.

Sub-lethal effects (loss of equilibrium) were olserat 24 and 48 hours in the 0.400 and 0.800 mg
a.i./l levels. No sub-lethal effects were obseraéidr 48 hours. There was no mortality at the two
lowest concentrations tested but there was 100%afitgrat the highest concentration tested. The
control group appeared normal throughout the 21s dd#yexposure. There were no significant
differences in the number of young produced in @50 and 0.100 mg a.i./l concentrations
compared to the young produced in the control. nEt®ugh there was 50% mortality in the
0.200 mg a.i./l level, the daphnia produced appnately the same number of young per surviving
adult as the control group. There were no younglyred at 0.800 mg a.i./l, and reproduction was
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reduced by approximately 56% among daphnia at Od@@.i./I. The mean-measured NOEC for
reproduction was 0.199 mg a.i./l, and mean meadN@EC for mortality was 0.145 mg a.i./l.

Long-term toxicity of triadimenol t®aphnia magndDorgerloh & Sommer, 2001)

A second GLP study was run according to OECD 2dL@&8 EPA 72-4 using 97.3% triadimenol
using static renewal conditions (renewal every 28idurs). Nominal test concentrations of 0.04,
0.08, 0.16, 0.32, 0.64, 1.28 and 2.56 mg a.i./lenr@in as well as a control and a solvent (DMF)
control. DMF solvent was used at 100 pl/l. Thergenen test vessels per concentration with one
test animal per vessel. The study was run for 3% aéth test solutions renewed every 48 hours
during the week and at 72 hours over weekendst&3teorganisms were fed (daily, except for the
first weekend of the study), but the test solutiorese not aerated during the study. Light intgnsit
was indicated to be about 1500 lux and water qualias indicated to be within the guideline
recommendations. Measured concentrations of thiestdstions were between 83% and 116% of
nominal. Little difference in the measurementsresh and expired concentrations was observed.

Statistically significant mortality (>20%) was nobserved in any test level and the controls.
Similarly there was no statistical difference betwehe body length of the controls and the animals
at any test level, and so the NOEC for the bodygtleof the parent animals was 2.56 mg as/I. For
reproduction, statistically significant effects weobserved at 2.56 mg a.s./l, and the NOEC for
reproduction was 1.28 mg a.s./I.

Long-term toxicity of triadimenol t&€hironomus ripariugHeimbach, 1998)

A GLP compliant study was conducted in accordandé BBA (1995) method, the effect of
technical triadimenol (purity: 96.9%) on the deystent and emergence Ghironomus riparius
larvae in a sediment/water system was investigdtbis. was run using a single test concentration
of 0.1 mg a.s./l and a control. 25 animals weraldee each replicate and four biological replicates
were run for each level. In addition one replicates run for each level for analytical purposes.
Water quality parameters for control and treatrmeplicates were within levels permitted under the
test guideline. Measured concentrations of the wedér during the study showed these declined
from 100% of nominal at one hour, 80% on day 7 T8050n day 28. Analysis of the pore water
detected at triadimenol at 3.9% on day 7 and 2.9%ay 28. The DAR concluded these findings
suggested a small amount of the test substancebadisto the sediment and/or was degraded
during the study.

The number of emerged midges was not significamlifyjerent to the control at the test
concentration of 0.1 mg a.s./l, and neither wasdaeelopment rate. Therefore the NOEC for both
development and emergence was 0.1 mg a.s./| (imitiacentration), the highest concentration
tested.

Degradants:
Triadimefon:Daphnia magna- 21-day non-GLP NOEC (mortality) 0.1200 mg/I
Triadimefon:Daphnia magna- 21-day NOEC (growth) 0.052 mg/I
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5.4.3 Algae and aquatic plants

One algal study is available. This was conductedOeCD 201 usingPseudokirchneriella
subcapitataand 97.3% purity triadimenol. The 72-h ErC50 wa&s 3g/l, and the NOErC was
4.7 mg/l. Results were based on nominal conceatrsitas measurements indicated levels were
maintained at >80% of initial concentrations thrioogt the test. The study was GLP compliant.
(DAR reference: Scheerbaum, 2001)

Degradants:
Triadimefon:Pseudokirchneriella subcapitatd20-h ErC50 2.01 mg/l, NOErC 1.20 mg/l
MO04 (1, 2, 4-triazole)Pseudokirchneriella subcapitatd@2-h ErC50 >31 mg/l, NOErC 3.1 mg/l

54.4 Other aquatic organisms (including sediment)

None
5.5  Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

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

A ready biodegradation study is not available. $hlestance is hydrolytically stable and not rapidly
photodegraded. Data from long-term degradationiesud water-sediment systems and soil do not
indicated rapid primary degradation or mineral@atiOn this basis it is concluded the substance
should not be classified as readily biodegradabilerapidly degradable. The BCF value of
triadimenol is 21, which is lower than the triggealues for either Directive 67/548/EEC or
Regulation EC 1272/2008.

The ecotoxicity test results suggest the substaexdabits acute aquatic toxicity between
10-100 mg/l. This is consistent across all threphirc levels tested. The results indicate that dish
the most sensitive taxa, with all three acute tisét results lower than tHeaphnia and algal
results. The most sensitive acute endpoint is & 8650 = 17.4 mg a.i./l (hominal concentration)
for Leuciscus idusWhilst the result from this non-GLP test shouldtheated with caution, it is in
agreement with the other two fish test results.

The long-term aquatic data suggest toxicity inrdrgge 0.1-1 mg/l. Fish are the most sensitive taxa,
based on the recently submitted FELS study. The@ldA 21-dayDaphniastudy also has results
in this range (albeit using lower purity test salbse), but the more modern 21-dagphniastudy
using a purer test substance found a higher NOEZB (thg/l). No effects were observed in the
Chironomidstudy, and so a true NOEC cannot be derived ftamlimit test. The growth NOEC
for algae was 4.7 mg/l indicating that aquatic daare not the most sensitive trophic level. Under
the 2nd ATP of the CLP Regulation, using the cleagotoxicity criteria, triadimenol fulfils the
criteria for aquatic environmental hazard chronategory 2. This is using the 35-day growth
NOEC of 0.17 mg/l (mean-measured) from the FELSussgPimephales promelas

One of the degradants of triadimenol (triadimefappears to be more ecotoxic than the parent
substance, but the rate of its formation appealsetoery slow from the environmental simulation
studies. Therefore the classification should betas parent substance.
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CLP Regulation: Aquatic chronic 2; H411
Directive 67/548/EEC: N; R52/53

Note that under the 2nd ATP of the CLP Regulatiosing the chronic ecotoxicity criteria,
triadimenol fulfils the criteria for aquatic envilmental hazard chronic category 2. This is usieg th
35-day growth NOEC of 0.17 mg/l (mean-measuredhftbe FELS test on Pimephales promelas.
No M factor is required.

6 OTHER INFORMATION

This substance has been reviewed by the UniteddéimgCompetent Authority under Council
Directive 91/414/EEC. The studies evaluated in thissier were largely taken from the draft
assessment report produced under this review progea although additional information was
obtained from studies submitted by the Notifieeathe assessment report had been published. A
search of the publicly-available literature did metveal any additional information relevant for
inclusion in this report.
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